Koandukarop nposepsieMbIX TPeOOBAHMH K pPe3yJibTAaTaAM O0CBOCHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero 00pa3oBaHus u

JIEMEHTOB COACPKAHHUSA 110 OMoJIorum

[IpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHMSI OCHOBHOM

obOpazoBarenbHO TTporpammsl (10 kimacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM
00pa3oBaTeNIbHON MPOrPaMMBbI CPETHETO 00IEro 00pa3oBaHUs

1

CpopMUpPOBAaHHOCTh 3HAHUKW O MECTe€ U POJM OHOJOTUU B CHUCTEME
HAyYHOTO 3HAHUSA E€CTECTBEHHBIX HAayK, B (DOPMHpPOBAHHH COBPEMEHHOM
ECTECTBEHHO-HAYYHOW KAapTHUHBI MHpa M HAy4YHOTO MHUPOBO33pPEHUS; O
BKJIaJIE POCCHICKMX U 3apyOeXHBIX Y4YEHBIX-OMOJOrOB B Pa3BUTHUE
Ouonoruy; (QPyHKIMOHAIBHON TIPaMOTHOCTH YENOBEKa I PpeUIeHHS]
PKU3HEHHBIX 33724

YMeHHe pacKphIBaTh COAEpKAHHE OMOIIOTMYECKUX TEPMHUHOB U MOHSTHIA:
PKU3HB, KJIETKA, OPraHu3M; MeTaboian3M (0OMEH BEILIECTB M MPEBpalleHUE
SHEPruu), TOMEOCTa3 (CaMOperysius), YPOBHEBAass OpraHU3alus KUBBIX
CUCTEM, CaMOBOCIIpOU3BEACHHE (PEMmpOIYyKIHs), HACIEICTBEHHOCTb,
M3MEHYUBOCTb, POCT M pa3BUTHE

VMeHue wu3narath OHONOTMYECKHE TeopuH (KJIeTOYHas, XPOMOCOMHas,
MyTannoHHasi), 3akoHbl (I'. Mennens, T. Moprana, H.l1. BaBunosa) u
yaeHus: (O IIGHTpax MHOrooOpasusi M TPOMCXOXJICHUS KYJIBTYPHBIX
pacrennii H.M. BaBuioBa), ompenesisTh T'paHHIBI UX MPUMEHUMOCTH K
PKUBBIM CHCTEMaM

'YMeHue BlaJieTh METOJJaMU HAyYHOTO TI03HAHUS B OMosoruu (Habto1eHne
M OIKMCAHWE >XUBBIX CHUCTEM, IPOIECCOB W SBICHUI; OpraHHM3alus |
MPOBEJICHIE OHOJIOTUYECKOTO SKCIICPUMEHTA, BBIIBM)KCHHE THITIOTE3HI;
BEISIBJICHHE  3aBUCHUMOCTH  MEXIY  HUCCIICIyeMBIMH  BEJIMYWHAMH,
O0OBSCHEHUE TIOMYYCHHBIX PE3yJIbTaTOB, WCIIOIH30BAHHBIX HAYYHBIX
MOHSTHIA, TEOPUA W 3aKOHOB; YMCHHE JeNIaTh BBIBOJBI HAa OCHOBAHHH
MOJTyYEHHBIX PE3yIHTATOB)

'YMeHue BBIICTATh CYIIECTBEHHBIC TPU3HAKN BHPYCOB, KJIETOK IMPOKAPHOT
U OYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTraHH3MOB;
OCOOEHHOCTH MPOLECCOB OOMEHA BELIECTB W MPEBPALICHUS 3HEPIUU B
KJIeTKe, (OTOCHHTE3a, IUIACTMUECKOTO M JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPCHHS, Pa3MHOKCHHUS,
WHIWBUIYaJIbHOTO PAa3BUTHs OpraHn3Ma (OHTOTEHE3)

'YMeHre NMPUMEHSTh MOTYyYeHHBIC 3HAHUS TSI OOBSICHEHUST OMOJIOTHUECKIX
MPOIIECCOB W SIBJICHWUW, HJIsi TPHUHATHS TPAKTHYECKUX pEIICHUN B
[MOBCEIHEBHOM JKM3HM B IelIIX oOecrnedeHnss Oe30MacHOCTH CBOETO
3IOPOBBS W 37I0POBbSI OKPYXKAIOIIWUX JIFOJICH, COONIOACHUS HOPM
TPAaMOTHOTO TIOBEJICHHS B OKpYXKAIOIIEH MPUPOIHON cpejie; MOHUMaHUE
HEOOXOIMMOCTH UCITOJIB30BAaHUS JOCTHKEHUNW COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTHH JJI PAIMOHAIBHOTO MPUPOIONIOJIB30BAHUS

'YMenne pemiaTth DJBJIEMCHTAPHBIC TCHCTHUYCCKHUE 3aJadd Ha MOHO- Ui

MUTHOPUTHOE CKpEIIMBaHUE, CIETUICHHOE HACeJOBaHUE; COCTABIISATH




CXEMBbl MOHOTUOPUAHOTO CKPEIMBAHU I NIPECKa3aHMs HACIIEIOBaHUS
[IPU3HAKOB Y OPraHU3MOB

8 'YMeHHe BBINOJHATH JIAOOPAaTOPHBIE M MPaKTHYECKHE paboThl, COOII0AATH
npaBuiIa Ipu paboTe ¢ yueOHbBIM U JIAOOPaTOPHBIM 00OPYAOBAHUEM
9 'YMEHHE KpUTHYECKM OLEHHMBAaTh M WHTEPIPETUPOBATH HHMOpMALIUIO

OMOJIOTUYECKOI0 COJIEP>KAHUS, BKIIIOYAIOIIYIO [ICEBIOHAYYHbIC 3HAHUS U3
pa3iauuHbX ucTouHUKOB (CMMU, HayuyHO-monyisipHbIE MAaTepUalbl);
ATUYECKHE ACTIEKThl COBPEMEHHBIX MCCIICOBAHHUI B OMOIOTHH, MEAHUIIMHE,
OMOTEXHOJIOTUHI

10 'YMeHue co3gaBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIICHUS,
0000masi OMOJIOTUYECKYI0 HH(POPMAIMIO W3 HECKOJIbKHX HWCTOYHHUKOB,
'PaMOTHO HUCIIOJIL30BATh HOHATUHMHBIN arrapar 6I/IOJ'IOI‘I/II/I

[Iposepsiembie aneMenThI coaepkanus (10 kmacc)

Ko

[TpoBepsieMblii AIEMEHT COJIep>KaHus

buosiorus kak Hayka

11

bruonorus - Hayka o XuBOW Tmpupoje. Poib 6uonornu B GopMHpOBAaHUH COBPEMEHHOM
Hay4YHOU KapTUHBI Mupa. CucteMa OMOJIOTMUECKUX HAYK

1.2

MeTo bl TO3HAHUS KUBOU IIPpHUPOJbI (Ha6J’II-OI[eHI/IC, OKCIICPUMCHT, OIIMCAHUC, UBMCPCHUC,
KJ'IaCCI/I(bI/IKaI_II/IH, MOJCIUPOBAHUC, CTATUCTUYCCKAA o6pa60T1<a I[aHHBIX)

PKuBEIE cCHCTEMBI U X OpraHu3anus

2.1

DKuBbie cucteMbl (0MOCHCTEMBI) Kak MpeAMeT u3ydenus Ouonoruu. CBoicTBa OMOCUCTEM
1 X pa3zHoOOpasue

2.2

YpoBHM  opraHuzalMM  OHMOCHUCTEM:  MOJIEKYJISPHO-TEHETHUYECKHH,  KJIETOYHBIH,
OpraHU3MEHHBIH, MONYISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OrocdepHbIit

XMMHYECKUI COCTAB M CTPOCHUE KIIETKH

3.1

XMMUYECKUI COCTaB KJIETKU. XUMUYECKHE DJIEMEHThI: MaKPOIJIEMEHThI, MUKPOIJIEMEHTHI.
Bona n muHepanbHble BemecTBa. DyHKIIMM BOABI U MUHEPAJIbHBIX BEILECTB B KIIETKE.
[Tonnep:xaHue 0OCMOTHYECKOro OajlaHca

3.2

benku. CoctaB u cTpoeHne 0eaKoB. AMUHOKHCIIOTHI - MOHOMEPHI OenkoB. HezameHnMeble
1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPHI OEIKOBOI
MOJIEKYIIbI (ITEpBUYHAs, BTOPUYHAS, TPETUUHAS U YETBEPTUYHAS CTPYKTYpa). XUMUYECKHE
cBolicTBa OenKkoB. bruonorndyeckue GyHKIMN OETKOB.

@DepMeHTHl - Onosiornueckue KaranusaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas crnenuduyHocts. Kodepmentsl. Burtamunbl. Omnuuus (pepMeHTOB OT
HEOpraHMYECKHUX KaTaJln3aTopoB

3.3

YTieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U Ae30Kcupru0o03a), 1ucaxapuib (caxaposa,
MakTO3a) U MmoyMcaxapuapl (Kpaxmal, TJIMKOTEH, IeJUTi0I03a). buonornueckue QyHKmm
YTJIEBO/IOB.

Jlununael: TpuUraunepuasl, crepounisl, ¢dochomunuasl. ['mapodunbHO-THIPOGDHOOHDIE
cBolicTBa. buomornueckue GpyHkimn aunmuaoB. CpaBHEHHE YTIIIEBOIOB, OSITKOB H JIMIHIOB
KaK NCTOYHHKOB DHEPTUU

3.4

Hyxnennosbie kucnotel: JIHK n PHK. Hykneotuas! - MOHOMEDPBI HYKJIEMHOBBIX KUCIIOT.
Ctpoenne u pynkuun JIHK. Crpoenue u pynkunn PHK. AT®: crpoenne u gyHKIuu

3.5

I_II/ITOJ'IOFI/ISI - HayKa O KJICTKC. Knerounas TCOpUL. Mertoanl N3YUCHUSA KIJICTOK




3.6

KieTka kak menoctHas xuBas cuctema. OOIue Mpu3Haky KJIETOK: 3aMKHYTask Hapy>KHast
MemOpaHna, mosekynsl JIHK kak renerndeckuii anmapar, cuctemMa CHHTE3a Oenka

3.7

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuorhyeckas. OcoOEHHOCTH CTpOEHus
[pokapuoTHYecKoi kieTku. Kierounas crenka Oakrepwii. CTpoeHHE 2YKapUOTUUYECKOM
KjeTKH. OCHOBHBIEC OTIIMYUS PACTUTEIBHOM, )KUBOTHOMN U TPUOHOM KIIETKH

3.8

[IoBEepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHAs CTEHKA, TTTUKOKAIMKC, MX (DYHKIIHH.
[Tna3maruueckass MmemOpana, ee cBoicTBa M (pyHKuuu. LluTomnasma u ee OpraHOMIBL.
OnHomMeMOpaHHbIE OPTraHOWbI KIETKH: sHAomnazmarudeckas cerb (JIIC), ammapar
['onbxu, JTM30COMBI. 110JIyaBTOHOMHBIE OPTaHOU/bI KIETKA: MUTOXOHAPUU, IIIIACTUIBL.
[IponcxoxaeHre MUTOXOHApUN U Tutactul. Buael minactua. HememOpanHble opraHou/ bl
KJICTKH: PUOOCOMBI, KIJIETOYHBIM IIEHTP, PECHUYKH, KIyTUKH. DyHKIUH OPraHOUIOB
KJIETKU. BKiIroueHus

3.9

Snpo - perynaropHsiid neHTp KiaeTku. CTpoeHue sapa: saepHas 000J04YKa, Kapruoria3ma,
XPOMAaTHH, SAPHIIIKO. XPOMOCOMBI

3.1

o

TpchnopT BCIICCTB B KIICTKEC

H(I/ISHGI[CHTCJ'IBHOCTB KIJIICTKH

4.1

OOMeH BemiecTB, WM MeTaboau3M. AccuMmianus (IJIaCTHYSCKUK OOMEH) |
UCCUMIIIALIAS (SHEPTETHUECKUI OOMEH) - ZIBE CTOPOHBI €MHOTO TpoIiecca MeTaboIM3Ma.
Tunbel oOMeHa BemecTB: aBTOTPO(MHBIA M reteporpodHbIii. Poias ¢epmeHTOB B 00OMEeHE
BEIIECTB M MPEBPAIICHUU SHEPTHH B KIICTKE

4.2

dotocunTe3. CBeroBas W TemHOBass (a3bl ¢oTtocuHTe3a. Peaknum ¢GoTocHHTE3a.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a ISl )KU3HU Ha 3emiie. BiusHue
YCIOBHUI Cpelibl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIICHHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTECHHIA.

XemocuHTe3. XeMOCUHTE3UpYyIole OakTepuu. 3HAUeHHE XEMOCHHTEe3a Ui JKU3HU HA
Bemie

4.3

ODHEepreTUYecKuid OoOMEH B  KJETKe. PaciieruieHue  BEIIeCTB, BBIICTIECHUE U
AKKYMYJIMPOBAHME HSHEPrUM B KJETKE. OTallbl SHEpreTudyeckoro obOMeHa. [mkonus.
bpoxxenue u ero BuAbl. KucioponHoe OKHUCIIEHHE, WIM KJIETOYHOE JbIXaHHE.
P hEeKTHBHOCTH IHEPTETUIECKOTO 0OMEHA

4.4

Peakuuu MmartpuyHoro cuHre3a. lenerndeckas uHpopmamus u JHK. Peanuzanus
FeHETUYECKON MH(pOpMaIIUU B KJIeTKe. [ 'eHeTHuueckuii Ko u ero cBoicTBa. Tpanckpumims
- MaTpuuHblii cunTe3 PHK. Tpaucnsiius - 6uocuntes 0enka. KonupoBanue aMUHOKHUCIIOT.
Ponb pubocom B OuocuHTese Oenka

4.5

HexkneTounslie popmbl )xu3HU - BUpYChl. MlcTopus oTkpbiTust Bupycos (/.M. iBanoBCKuit).
OcOoOEHHOCTH CTPOEHUSI U IKU3HEAESATENbHOCTH BHUpPYycoB. bakrtepuodaru. boneznu
[paCTeHMI, KUBOTHBIX M 4YEJIOBEKA, BbI3bIBa€Mble BHpycaMU. Bupyc ummyHoAepUIMTA)
uenoBeka (BIY) - Bo3Oynurtens CIIM/a. IlpodunakTtrka pacnpocTpaHEeHUS! BUPYCHBIX
3a0oseBaHUI

Pa3sMHOKEHNE ¥ HHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

KneTouHblii LMK, WM JKU3HEHHBIM MK Kietku. WuTepdaza um muro3. Ilpoueccsl,
npoTekaromue B uHTepdasze. Permukarnus - peaxius marpuyHoro cunte3a JJHK. Ctpoenue
XpOMOCOM. XpOMOCOMHBIA Habop - KapuoTuml. JIUMIOMOHBIE ¥ TaIUIOMIHBINA
XpPOMOCOMHBIE Ha0Opbl. XpomaTuibl. lLlUTONMOrMYecKHe OCHOBBI Pa3MHOXKEHHUS U
MHIMBUIyaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Jlenenue kieTku - Muto3. Ctaauu mutosa. [Ipouecchl, mpoucxoasimue Ha pa3HbIX CTausaX
MHTO3a. BHOJIOrMYeCKUil CMBICIT MUTO3a




5.2

@DopMbl  pa3MHOKEHHSI OpraHuU3MOB: Oecrojioe u TMosioBoe. Buasl  Gecronoro
[pa3MHOXKEHHA:  JEJIEHUE  HaABOE, IIOYKOBAaHHWE OAHO- WU  MHOIOKJIETOYHBIX,
CriopooOpa3oBaHME, BETETaTHBHOE pa3sMHOXKEHHE. VMCKycCTBEHHOE KJIOHMPOBaHUE
OpPraHU3MOB, €r0 3HAYEHHE JUIsl CEJIEKLIUU

5.3

[TooBOE pa3MHOMXKEHHE, €T0 OTINYHUS OT O€CIOJIOTrO.
Meiio3. Craguu meitosza. I[lpoieccsl, npoucxosime Ha cTaausx Menosa. [loBenenue
XpOMOCOM B Meno3e. Kpoccunrosep. bronorndeckuii CMbICI M 3HAYEHHUE Me03a

5.4

["ameTorenes - mporecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KMBOTHBIX. [10710BBIE jKene3bl:
CCMCHHHUKNU U SHUYHUKU. 06pa303aHHe U PAa3sBUTUC IIOJIOBBIX KJIICTOK - TaMCT)
(cmepmaTo3ouy, SHIEKIEeTKa) - crepMaToreHe3 W ooreHe3. OCOOEHHOCTH CTPOCHUS
SHAIEKIIETOK M criepMaTo3ouioB. OmiogoTBopenne. [laprenorenes

5.5

NuauBuayanbHOe pa3BUTHE (OHTOTeHEe3). DMOpHOHAIBHOE DPa3BUTHE (IMOPHOTCHE3).
JTanbl YSMOPUOHAIILHOTO PA3BUTHS Y I03BOHOUYHBIX JKUBOTHBIX: IpOOJIEHUE, racTpyIsLus,
opranoreres. [locTamOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
[psiMoe, HenpsiMoe (JINYMHOYHOE). BiusHue cpepl Ha pa3BUTHE OPraHU3MOB; (aKTOpPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKICHHBIC YPOACTBA.

PocT u pazButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHHU, CTaANU
[pa3BUTHS

HacnencTBEHHOCTh M U3MEHUYUBOCTh OpPraHnu3mMoB

6.1

Hpe,[[MeT Hn 3aga4M I'CHCTHUKHU. I/ICTOpI/IH Pa3sBUTHA TI'CHCTUKU. Bxknan pOCCHﬁCKHX Hu
Sap}/'6C)KHBIX YUYCHBIX B PA3BUTHUC I'CHCTHUKU. MeTtoabsl TeHETHUKU (F H6pHI[OJIOFPI‘I€CKPII>i,
HHTOFGHGTH‘ICCKHﬁ, MOJ'IeKy.]'DIpHO'FCHCTHHCCKHﬁ). OCHOBHBIE T'€HETHYECKHE ITOHSTHS.
['eHeTHYeCKas CHUMBOJIMKA, UCIIOJIb3yEeMasd B CXEMax CKpCIHI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HAcJelIOBaHUS NPU3HAKOB, yCTaHOBJIeHHble [. MeHuenem.
MoHOTHOPHIHOE CKpEIMBaHUE. 3aKOH €IMHOOOpa3us THOpHIOB TEPBOTO IMOKOJICHHS.
[IpaBuU0 JOMHUHUPOBAaHMS. 3aKOH pacIIeIUICHHUs NMPU3HAKOB. I MIOTe3a YMCTOTHI TaMeT.
[loiHOE U HEMOJIHOEe TOMHUHUPOBAHHE.

JlurnOpuaHoe CKpelMBaHHe. 3aKOH HE3aBUCHMOTO  HACJIENOBaHUS  MPU3HAKOB.
[{uTOoreHeTHYEeCKHEe  OCHOBBI  AUTHOPUIHOTO  CKpEUIMBaHUS.  AHaIM3HUpYOIIee
ckpemuBaHue. lcmonp3oBaHMe aHATM3UPYIOMIETO CKPEIIMBAaHUSA U OMpeeNieHus
FEHOTHIIA 0COOHU

6.3

CHGHJ’IGHHOC HACJICJOBAHUEC IIPU3HAKOB. PaGora T. MopraHa o CHCINICHHOMY
HACJICJOBAHUIO T'CHOB. HapymeHI/Ie CHCIIJICHHA TI'CHOB B PE3YJIbTATEC KPOCCHUHI'OBEpPA.
XpOMOCOMHaH TCOpHUA HACICACTBECHHOCTHU. I'eneTnueckue KapThI.

['eHeTHka 1oia. XpOMOCOMHOC OIIPCACIICHUC I10J1a. AyTOCOMBI " ITOJIOBBIE XpPOMOCOMEIL.
["'oMoraMeTHBIE U rereporaMeTHBIC OpraHU3MBblI. HacnegoBanue IMPU3HAKOB, CHCIIJICHHBIX
C ITIOJIOM

6.4

3MeHYMBOCTB. BUibl N3MEHYMBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHAsA. PoJb cpeibl
B HEHACJICJICTBEHHOW  HM3MEHYMBOCTH. XapakTepucTuka  MOAU(UKAIIOHHOM
M3MEHYMBOCTH. BapuanoHHBIN psii M BapualMoHHas KpuBas. Hopma peakuuu npusHaxa.
KonmnyecTBEHHbIE W KAayeCTBEHHBIE IpU3HAKM M HX HopMma peakuuu. CBoiicTBa
MO (DHUKATMOHHON N3MEHUYHNBOCTH

6.5

HacneacTBeHHas, UM T€HOTUIHYECKas, U3MEHUMBOCTL. KOMOMHATHBHAA H3MEHUYUBOCT.
Meilio3 ¥ MOJOBOM TPOIECC - OCHOBA KOMOWHATHMBHON M3MEHYMBOCTH. MyTarimoHHAs
M3MEHYMBOCTH. Kiaccudukaius MyTaluii: reHHbIE XpOMOCOMHEIE, TeHOMHEBIE. HacToTa 1
MpuurHbl  MyTanuil. MyTtareHHsle (akTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B
HaclieacTBeHHoM n3MenunBocty H.M. Basmnosa

6.6

['eHeTnka dYeIoOBEKa. KapI/IOTI/IH yesioBeka. OCHOBHEIC METOJABI TCHCTHKHW 4YCJIIOBCKA:

TeHEATOTUYECKU, OJMM3HEIOBBIN, MUTOTCHETHYECKUN, OMOXMMHYECKUN, MOJICKYJISIPHO-




reHeTuueckuid. COBpeMEHHOE ONpeieJICHUE TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBaHUE, B TOM uyucie ¢ mnomompbro [IP-ananmm3a. HacnenctBeHHbIE
3a0oJjieBaHUsS ~ YEJIOBEKA: rCHHBIE  Ooyie3HM, OOJE3HHM C  HACIEACTBCHHOM
[IPEIPACIIONOKEHHOCTRI0, XpPOMOCOMHBIC OoJe3Hn. ComaTHuecKkue W TEeHEepaTHBHBIC
MyTanuu. [[puHIUIIBL 3I0pOBOTO 00pa3a )KU3HU, TUArHOCTHKY, MPO(PUIAKTUKH U JICICHUS
FCHETUYECKUX  Ooyie3Hed. MeauKo-TeHEeTHYeCKOe KOHCYJIBTUPOBAHHE. 3HAYCHHE
MEIUIMHCKOM TEHETUKH B NPEIOTBPAICHUM U JICYCHHM TeHETHYECKUX 3a00JIeBaHU
UeIOBEKA

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHUHU

7.1

CenekIus Kak HayKa | Ipoliecc. 3apoxkaeHUe CeJIeKINHU U JoMecTukamnus. Yuenue H.W.
BaBnioBa o 1eHTpax MPOUCXOXKIECHHUSI 1 MHOT000pa3us KyJbTypHBIX pacTeHui. LIeHTpsI

IMIPONUCXOKIACHUA JOMAIIHUX )KMBOTHBIX. COpT, rnopozaa, mramMm

7.2 CoBpeMEHHBIE METOJIbI CEJICKITU. MacCOBBIM M HHAUBUAYATbHBIN OTOOPHI B CEJICKITUN

pacTeHui 1 KUBOTHBIX. O1leHKa dKCTepbepa. BIM3KOpOACTBEHHOE CKPEIIMBAHUE -

uHOpuuHT. Yuctas nunus. CKpenuBaHue YUCThIX TUHUH. ['eTepo3uc, umm rubpuaHas cuma.
Heponcteennoe ckpemanue - ayropunuur. OTaajieHHast THOpUAN3aIUS U €€ YCIIEXH.
HckyccTBeHHBIN MyTareHe3 U MOJIy4eHHe MOJUIIOU0B. JloCTHKEHHS CeNeKIIUU PacTeHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTexHonoruss Kak OTpacib MHPOU3BOACTBA. ['e€HHas HWH)KEHepHs. OTambl CO3AaHUS
pexombunantHoi JIHK u Tpancrennsix opranu3zmoB. Knetounas unxenepus. Kinerounsie
KYJIbTYpBI. MukpokiIoHaIbHOE pa3MHOXKEHHE pacTeHuH. KnonupoBanue
BBHICOKOIIPOJYKTHUBHBIX ~ CENBCKOXO3SIICTBEHHBIX ~ OPraHU3MOB.  DKOJIOTUYECKUE H

brrdeckue rmpodnemsl. MO - reHeTnyecku MOIUGUIMPOBAHHBIE OPTaHU3MBI

[IpoBepsiemblie TpeOOBaHUS K pe3yabTaTaM OCBOEHHSI OCHOBHOM
obOpasoBarenbHOU TTporpammsl 11 kimacca

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTr0 00pa3oBaTeNnbHOI MPOrpaMMbl CpeTHETO 00IIero 00pa3oBaHus
pe3ynbTaTa
1 CdopmupoBaHHOCTH 3HAHUH O MECTE U POITU OMOJIOTUHU B CUCTEME HAYYHOTO

BHAHUS €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O BKJIaJIe POCCUMCKUX
1 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; (QYHKIIMOHATILHON
rPaMOTHOCTH YeJIOBEKa JIJIsl peleH s )KU3HEHHBIX 3a7a4

2 'YMeHue packpbiBaTh Co/Aep)KaHHE OMOJOTHYECKHX TEPMHUHOB M TOHSTHIL:
BUJ, TIOMYNSALHUs, TEHOMOHMA, SBONIONMS, IBWXKYIIHE CHIBI ((pakTopsl)
PBOJIIOIIMM,  TPUCIIOCOOJIGHHOCTh ~ OPraHU3MOB,  BHJI000pa3OBaHHE,
bKoornueckue  (akTopbl, OSKOCUCTEMa, MPOIYIEHThl, KOHCYMEHTHI,
PENYIEHTHI, LEMW NUTaHWS, HKOJIOTHYECKas MUpaMUia, OHUOTEOICHO3,
orochepa

3 YMeHune wu3narath OHOJOTMYECKHE TEOpud (SBOJIOIMOHHAS Teopus Y.
JlapBuHA, CUHTETHYECKAs] TCOPHS 3BOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponbimieBoro cxoactea K.M. Bapa, uepesoBaHus riIaBHBIX HalpaBJICHUI
m myrei oBomoruun  A.H. CesepuoBa, yuenus o Owuochepe B.H.
BepHaickoro), onpeeNisiTh IPaHUIlbl UX IPUMEHUMOCTH K dKHBBIM CHCTEMaM

4 'YMeHue BiaJieTb METOJaMU HAayYYHOI'O IIO3HAHUS B OHoIorun (Ha6J'IIOI[CHI/IC
M OIMMCAHUC IKHUBBIX CHUCTEM, IPOHCCCOB U HBHCHHﬁ; opranu3anus "
IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUIKCHUC THUIIOTC3hI,
IBBISIBJICHUC 3aBUCUMOCTU MCKAY UCCIICAYCMbIMU BCIMYNHAMU, 00BsICHEHHE




IMOJIYYCHHBIX PE3YyJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TGOpr/'I )41
3aKOHOB, YMCHUC [1€JIaTh BLIBOJbI HA OCHOBAHHWU IMOJTYYCHHBIX pesyanaTOB)

5 'VMeHUe BBIACISTh CYIICCTBEHHbIC NPH3HAKH CTPOCHUS OHOJIOTHYECKHX
O00BEKTOB: BUJIOB, IOIYJISINN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLICHTOB,
OHOTEOIICHO30B M IKOCUCTEM; OCOOCHHOCTH IPOIIECCOB HACIIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOT'O orbopa, BU000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JACHCTBHUS YKOJOTMYECKUX (PaKTOpOB Ha
OpPraHM3Mbl, IIEPEHOCA BEIIECTB M IMOTOKA OJHEPrHM B JKOCHUCTEMAX,
QHTPOIIOr€HHBIX M3MEHEHU I B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA|
BEIIECTB U OMOTCOXMMUYECKHX ITUKIIOB B Onocdepe

6 'YMeHnune IMPUMCHATDH MOJYYCHHBIC 3HAHUSA JJIA 00BACHEHNST OMOIOTHYECKUX
[IPOLICCCOB W SIBICHUM, JUIs IPUHATUSA INPAKTUYECKUX PEIICHUM B
[TOBCETHEBHOM KU3HU B LENISAX 00ecTIeueHHs O€30I1aCHOCTH CBOETO 3/I0POBbS
M 3/10pOBbS OKPY)KAIOIIUX JIIOJCH, COOMIONEHHUS HOPM TI'PaMOTHOIO
[MOBEJICHUS B OKPYKAIOIIEH PUPOTHON cpefie; TOHUMaHue He0OXOAUMOCTH
IMCIIOJIb30BaHUA IIOCTI/DKCHI/If/'I COBpCMGHHOﬁ ouoJioruun AJI paluOHAJIBHOT'O

[TPUPOTONIOIL30BAHUS

7 YMeHune pemats 3JieMeHTapHbIe OMOJIOrMYECKHe 3a/1a4d, COCTABIISTh CXEMBI
[epeHoca BEIIECTB M SHEPTUU B IKOCUCTEMAX (IICTTH MUTAHMS)

8 'YMeHue BBIMOJIHATH J1a00OpaTOPHBIE UM MpPaKTHYECKHUE PabOThI, COOII0IATh
MpaBuia npu paboTe ¢ yueOHbIM U JIabopaTOPHBIM 000pyOBaHHUEM

9 YMeHue KpUTHYECKH OLIGHHBATh M HMHTEPIPETUPOBATH HHQPOPMAIIHIO

OHOJOTMYECKOT0 COJEP)KaHUS, BKIIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHHS W3
paznuuHbix ucTo4HUKOB (CMU, HayyHO-OMYJSIpHBIE MAaTEpUAIbl);
paccMaTpuBaTh II0OANBHBIE KOJIOTUYECKHE MPOOJIEMBbI COBPEMEHHOCTH,
(bopMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10 'YMeHue co31aBaTh COOCTBEHHBIC MHUCHMEHHEIC H YCTHBIC COO6H.[CHI/I}I,
060611_[8.5{ 6I/IOHOI‘I/I‘-ICCKYIO I/IH(i)OpMaI_II/II-O N3 HCCKOJIbKHX HCTOYHHUKOB,
'PaMOTHO HCII0JIb30BATh MMOHATHUHBIN armapar OMoJIOruH

[Tposepsiembie sneMenThI coaepkanus (11 kmacc)

Kox

IIpoBepsieMblil AIEMEHT COJIEPKAHUS

(DBOITIOIMOHHASA OMOJIOTHSI

11

DBOJIIOIITMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBunerenscTBa HSBOMIONMHU. [laneoHTONOTHYECKHE: TOCIEA0BATEILHOCTh MOSIBICHHUS
BHUJIOB B TMAJICOHTOJIOTMYECKOMN JIETOMUCH, TepexoaHbie ¢GopMbl. buoreorpaduyeckue:
CXOJCTBO W paznuuue (payH U (JOp MaTEepUKOB U OCTPOBOB. DMOPHOJIOTHYECKUE:
CXOACTBAa MW pPa3induAd 3M6pI/IOHOB Pa3HbIX BHJOB ITO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-
AHATOMUYCCKHUE. TOMOJIOTMYHBIC, AHAJIOTHUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBI.
MonexkynspHO-OMOXUMUYECKHE: CXOICTBO MEXaHW3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METa0OJMYECKUX MTyTeH Y BCEX OPraHN3MOB

1.2

OBomoninoHHass Teopust Y. JlapBuHa. IIpenrocbulku BO3HUKHOBEHMS JapBUHU3MA.
JIBroKyIre Cuiibl 3BOJIOLMK BUAOB 1O JlapBUHY (M30BITOYHOE pa3sMHOXKEHUE IpU
OTpaHUYEHHOCTH PECYPCOB, HEOMPEEIEHHAs H3MEHUNBOCTh, 00pb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD)




1.3

CunteTtnueckast Teopust 3BoJitoiu (CTD) 1 OCHOBHBIE €€ MOJI0KEeHUsl. MUKPO3BOIIOLHSL.
[Tormynsiiins Kak eAMHKIA BUAA U SBOJIOLUU

1.4

JIBrokymuie cuibl ((pakTOphl) ABOJIOIMKA BHUIOB B Mpupoze. MyTallmOHHBIH Tporece U
KOMOWHATHBHAST M3MEHYMBOCTH. [lomynsiuonHble BONHBI U apeii¢ reHoB. M3omsauus u
Murpanus. EctecTBeHHbI 0TOOp - HampaBisiomui  ¢GakTtop 3BoIONHA. DOpMBI
ECTECTBEHHOT'O 0TOOpA.

[Tprcroco0aeHHOCTh OPraHU3MOB KakK pe3ynbTat 3Botouuu. [Ipumeps! npucnocobneHnii
y OpraHu3MoB. ApoMop( 036l U HINO0ATATITAIHH.

Bun u BugooOpasoBanue. Kputepum Buga. OcHOBHbIE (OpMBI BUA00OPa30BaHUS:
reorpaguueckoe, 3K0JIOrHIECKOe

1.5

MaxposBosrorus. @opMbl 3BOMIOLUH: (pueTndeckas, AUBEPTeHTHAs, KOHBEPTEeHTHAs,
napasuienapHas. HeoOpaTuMocThb 3BOMIIOIMH

Bo3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

/lonayuHble peACTaBICHUS O 3apOKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHMS
PKU3HM Ha  3emule:  abWoreHe3 M HaHCHepMus.  XUMHYECKas  DBOIIOLIMSL.
(DKCIIEPUMEHTAIbHOE TOJATBEPKIACHUE XUMUYECKOM »sBomtouud. HauanpHble 3Tamsbl
ouosornueckoir »Bosroru. ['mmoresa PHK-mupa. IlepBble KIIETKM W HMX SBOJIIOLHMSL.
(DopMHpPOBaHKME OCHOBHBIX I'PYMI )KMBBIX OPraHU3MOB

2.2

PazBuTHe )x13HM Ha 3emMIie 1o 3pam U nepuojam. Katapxei. Apxeickast 1 IpoTepo30icKasy
bpbl. [laneo3olickast spa U ee MepHOIbl: KeMOPHICKUI, OpJOBUKCKUNA, CUIYPUNUCKUU,
IMEBOHCKUI, KAMEHHOYTOJIbHBIH, TepMcKuil. Me3030icKas 3pa U ee ePHOIbl: TPUACOBBIIA,
FOPCKHUIA, MEJIOBOM.

KaiiHo30iickasi 5pa M €€ MEepHOJbl: MalleOreHOBBIA, HEOTEHOBBIA, AHTPOMOTECHOBBIM.
XapakTepucTUKa KJIMMAaTa M T€O0JOTMYECKHUX IporieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMHU
[PACTUTEILHOTO U KUBOTHOTO MUpa. ApoMopd 03kl Y pacTeHul U KUBOTHBIX. [losiBiIeHuMe,
[paclBeT ¥ BEIMHpPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

CucreMa OpraHM4ecKoro MUpa Kak OTpaykeHUe 3BONIIOIMH. OCHOBHBIE CUCTEMATUYECKUE
pyMIbl OPraHU3MOB

2.4

OBOJIOLMS 4EJIOBEKa. AHTPOIIOJIOTHA Kak Hayka. Pa3BuTue mpeacraBileHUil o
[IPOUCXOXKICHUN YesloBeKa. MeToasl M3ydeHHs aHTpororeHe3a. CxXonacTBa M pas3iinyus
YEJIOBEKA U )KMBOTHBIX. CHCTEMATHUUECKOE MOJI0KEHUE YEIOBEKA.

JIBmwkyne cuibl  (akTopbl) aHTpororeHesa. HacnmeacTBeHHass W3MEHYMBOCTh U
ecTecTBEHHbIH 0TOOp. OOIECTBEHHBIH 00pa3 *KH3HH, H3rOTOBJIEHHE OPYAMH Tpyna,
MBILLUIEHHE, PEYb

2.5

(OCHOBHBIE CTaJMM U BETBU SBOJIIOIMM YEIOBEKA: aBCTPAIONUTEKH, YeTOBEK yMebli,
Uenosek npsmoxoxsammii, YenoBek HeaHaepTalbckuid, YemoBek pasyMHbId. Haxonku
MICKOIIaeMbIX OCTaHKOB, BpEMs CYIIECTBOBaHHUS, OOJACTh pPACIPOCTPaHEHUs, O0BEM
FOJIOBHOT'O MO3ra, 00pa3 *KU3HU, OPYAMS

2.6

UenoBeueckne packl. OCHOBHBIE OOJIBIIIME PACHI: €BPOIECOMHAS (€Bpa3uiicKas), HErpoO-
ABCTpajioniHasl (SKBAaTOpHUalbHAs), MOHIOJIOMJHAs (a3uaTcKo-aMepuKaHcKas). YepTsl
[PUCTIOCOOJICHHOCTH TPEICTaBUTENEH YeIOBEUYEeCKHX pac K YCIOBHUSM CYIECTBOBaHUS.
EnnHcTBO uenoBeueckux pac. Kpuruka pacuzma

(OpraHu3Mbl U OKpY>Karolasi cpeia

3.1

OKOJIOrMsd Kak HayKa. 3aJadd W pas3felibl HKOJOTMH. MeTombl HKOJIOrM4ecKux
McciieIOBaHUM. DKOJIOTHYecKoe MUpOoBo33peHue. Cpelibl OOMTaHMsI OPraHW3MOB: BOJIHAS,
HA3eMHO-BO3yIIIHAsl, IOYBEHHAs], BHYTPUOPraHU3MEHHAsI

3.2

(DKOJIOTHYECKUE (baKTOpBI. Knaccmbmcaum{ OKOJOI'MYCCKUX q)aKTOpOBI a6I/IOTI/I‘-ICCKI/IC,

OHMOTHYECKHUE U AHTPOIIOTCHHBIC. I[CﬁCTBHC OKOJIOTHYCCKHX (I)aKTOpOB Ha OPraHU3Mbl




3.3 |AGuoTnyeckre  (akTOpbI:  CBET, TEMIEparypa, BIAXHOCTh. DOTONEPHOIU3M.
[MpucriocobneHns OpraHu3MOB K JIEHCTBHIO aOMOTHYeCKUX (akTopoB. buomorunueckue
PUTMBI

3.4 buotnyeckue  (GakTtopbl. Buabl OMOTHYECKHMX  B3aUMOJCHCTBHI:  KOHKYPCHIHS,
XUIIHUYECTBO,  MapasuTH3M,  MyTyaJu3M, KOMMEHCAIW3M  (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIIM3M, HeHTpanu3M. 3HaueHHE OMOTHYECKHUX B3aUMOJICHCTBUIN
UIs CYIIIECTBOBAHMS OPTaHU3MOB B IPHPOJTHBIX COOOIIECTBAX

3.5 Dkonornueckue XapakTepUCTHKHA momyisaiud. OCHOBHBIC TOKA3aTesd MOMYJISIHN:
YHCICHHOCTb, TUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpanus. [lnHaMuKa
MMCIICHHOCTH MOMYJISIINH U €€ PETYJIISIHS

4. |CoobriecTBa 1 YKOJIOTHYESCKUE CHCTEMbI

4.1|CoobmiectB0  opraHusmMoB -  Oworieno3. CTpyKTypbl — OWOIIEHO3a:  BHIOBas,
pocTpaHCTBEHHas!, Tpouueckas (numeBast). Bunbsl-nromuHanTel. CBs3u B OMOIIEHO3€
4.2 Dkonornueckre cUCTeMBI (9KOocHcTeMbl). [loHsATHE 00 3KOCHCTEME W OHOTEOICHO3E.
(DYHKIMOHATbHBIE KOMIOHEHTBI YKOCHUCTEMBI: MPOIYLEHTbI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BellecTB U IOTOK 3HEPTUH B 3KocucTeMe. Tpodudeckue (MULIEBbIE) YPOBHU
brkocuctembl. [IumieBbie nenu U cetu. OCHOBHBIE MMOKa3aTeNU 3KOCHCTEMBI: OHoMacca,
POAYKIMS. DKOJOTMUECKUEe MUPaMU/IbL: IPOYKIIMU, YUCICHHOCTH, OnomMacchl. CBOMCTBA
PKOCHCTEM: YCTOMUMBOCTb, CAMOpErysnus, pazputue. Cykneccus

4.3 [[IpupoaHbie SKOCHCTEMBL. DKOCHCTEMBI 03ep M PEeK. DKOCHCTEMa XBOWHOTO WM
[IMPOKOJIMCTBEHHOT O JIeca.

AHTPOIIOI'€HHbIE 3KOCUCTEMBL. ATrposKOCHCTEMbI. Y pOo3kocucTeMbl. buonornueckoe u
X03s51ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

bropaznoobpasue kak (pakrop ycToHuuBOCTH 3K0cucTeM. CoxpaHeHHe OMOJIOTHYECKOro
pasHooOpa3us Ha 3emiie

4.4|Yyenue B.M. BepHaackoro o Guocdepe. I'paHHIbI, COCTaB M CTPYKTypa Ouochepsi.
DKuBoe BemiectBo U ero ¢pyHkuuu. Oco6eHHoCcTH Onochepsl Kak ri1o006aabHON SKOCUCTEMBI.
JlnHaMuyeckoe paBHOBecHMEe M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BemecTB u
OMOreOXMMHUECKUE IMKJIBI 3JIEMEHTOB (yrjepoja, a3oTa). 30HaIbHOCTH Ouocdepsl.
(OCHOBHBIE OMOMBI CYIIN

4.5 UenoseuectBo B Onochepe 3emitn. AHTPOIIOTEHHBIE H3MEHEHHs B Grocdepe. ['mobansHbIe
PKOJOTUYECKUE MTPOOIIEMBI.

OcHOBa palMoOHAIBFHOTO YIPABICHHUS NPUPOAHBIMH PECypcamMH M WX HCIOJIb30BAHUE.
JlocTrxkeHust OMOJIOTUH U OXpaHa IPUPOIbI

120.9. /Ina npoBeneHNs €IMHOI0 rOCYJapCTBEHHOTO 3K3aMeHa 1o 6uonoruu (nanee - EI'D
110 OMOJIOTHH) CIOJIB3YyeTCs IepedeHb (KoAn(UKaTOp) MpoBepsieMbIX TpeOOBaHUH K pe3yiabTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHEro 0011ero 00pa3oBaHus M HJIEMEHTOB
COJIepKaHUsI.

[Tposepsiembie Ha EI'D mo 6uosnoruu TpeboBanmst
K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMBbl
cpemHero o0Iero oopa3oBaHms

Kon [IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM Pe3yabTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIbHON MPOTrpamMMBbl CpeaHETO 00IIero 0opa3oBaHus
TpeboBaHUs




ChopmupoBaHHOCT 3HAaHW O MecCT€é W pONU OUOJIIOTHUH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUYU COBPEMEHHOH €CTECTBEHHOHAYYHOM
KApTUHBI MHpaA, B TIO3HAHWM 3aKOHOB TPHPOJLI M PEIICHUU KU3HEHHO
B2YKHBIX COI[MATBHO-3TUYCCKUX, IKOHOMUYECKHX, IKOJOTHIECKHUX MPobeMm|
YEeIOBEYEeCTBA, a TaKkKe B PEHICHHWH BONPOCOB  PAMOHAIBHOTO
[PUPOJONONL30BaHUs, B (HOPMUPOBAHMH IIEHHOCTHOTO OTHOIICHHS K|
pupoje, OOIIECTBY, YENOBEKY, O BKIAJE POCCHUCKUX M 3apyOemHBIX
Y9CHBIX - OMOJIOTOB B pa3BUTHE OHOJIOTHH

Bnagenue cucreMoil 3HaHMM 00 OCHOBHBIX METOJIaX HAy4HOI'O IO3HAHUS,
MCTIOJNB3yEeMBbIX B OHOJOTMYECKHX MCCIIEJOBAHUSAX JKUBBIX OOBEKTOB H
PKOCHCTEM (OINMCaHUe, U3MEPEHHUE, TPOBEICHNE HAOIIOICHUH); crioco0aMu
BBISIBJICHUS U OLICHKM aHTPOIIOI'€HHBIX U3MEHEHUI B IPUPO/IE.

YMeHue BbIIBUraTh T'MIIOTE3bl, IPOBEPSITh HUX 3KCIEPUMEHTAIbHBIMY|
cpeactBamu,  GOpMYIHpys ~ I€b  WCCICAOBAaHHS,  aHAJIM3HPOBATH
[10JIy4E€HHBIE PE3YJIbTATHI U JAENaTh BBIBOJIBI.

BoIsiBIIeHIE 3aBUCUMOCTH MEXAY UCCIIEAYEMBbIMU BEIMUMHAMU, OObSICHEHUE
[10JIy4E€HHBIX PE3yJIbTaTOB U (POPMYIUPOBAHHUE BHIBOJOB C UCIIOJIb30BAHUEM
Hay4HBIX [IOHATHHI, TEOPUI U 3aKOHOB

YMeHHe BialieTh CUCTEMON OMOJIOTMUECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararouye ONoJIOrnYeCKue TEPMUHBI U MOHATUS (KU3Hb, KJIETKA,
TKaHb, OpraH, OpPraHu3M, BHUJ, MOMYJSAMS, 3KOCUCTEMA, OHOLIEHO3,
onocdepa; MeTadoIu3M, TOMEOCTa3, KJICTOYHBIH HMMMYHUTET, OMOCHHTE3
Oenka, OHOIOJINMEDBI, JTUCKPETHOCTb, caMOperyJIALHS,
CaMOBOCITPOU3BE/ICHUE, HACJIEICTBEHHOCTb, U3MEHYHUBOCTb,
PHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Orosorndeckue Teopuu: kinerounas teopust T. [lIBanna, M. [lneiinena, P.
BupxoBa; kiIoHanbHO-ceneKTUBHOTO wuMMyHHTeTa [I. Opmux, W.HU.
MeuHnKOBa, XpOMOCOMHAasl TEOpUs HacieacTBeHHOCTH T. Moprana, 3akoH
BaponbimeBoro cxoxacrsa K. bapa, sBomonnonnas teopus Y. [lapBuHa,
CUHTETUYECKass TEOpUs DBOJIOLMM, Teopus aHTponoreHeza Y. JlapeuHna;
reopusi 6uoreonenoza B.H. CykaueBa; yuenne H.W. BaBunoBa o nenTpax
MHOT000pa3usi U TPOUCXOXKJCHUS KYJIbTYPHBIX pacTeHui, ydueHue A.H.
CeBepli10Ba 0 MyTSX W HANpaBJICHUSAX 3BoJtonny, yuenue B.W. Bepnaackoro
- 0 Ouocdepe); 3akoHBI (€AMHOOOpPa3Wsi MOTOMKOB IEPBOTO TMOKOJEHUS,
pacileryieHs] MPU3HAKOB, HE3aBUCHUMOIO HAaclIeJOBaHMs MpHU3HAKOB [
Menens; CLIeTJICHHOTO HAacIe1I0BaHus IPU3HAKOB M HAPYIIECHUS CLETIICHUS
reHoB T. MopraHa; TroMOJOTHMYECKHX PSAIOB B  HACJIEIACTBEHHOMN
n3mMenunBocty H.M. BaBuioBa; renernueckoro pasHoBecus k. Xapau u B.
BaiinOepra; 3apozsieBoro cxoacrtsa K. bapa; 6uorenernueckuii 3akoH 2.
["exkens, @. Mromepa);

[IPUHITUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH );

mpaBwia (MuHumyMa lO. JIuGuxa, sKoJOrHyYecKod mnHpaMuibl YHCED,
OHOMacChl U DHEPTUHN);

runote3bl (koanepBatHo A.M. Omapuna, nepBuyHoro OymboHa JIX.
Xonneitna, mukpochep C. Dokca, pudbozuma T. Uek)

YMmenue peuiaTh MOMCKOBBIC OHOJIOrHYECKHUE 3aaa4u; BbIABIATE MIPUYUHHOA
CJICACTBCHHBIC CBA3U MCKY UCCICAYEMbBIMU OMOJIOrNYECKUMU O6L€KT3MI/I,
[mponccCaMm U ABJICHHUAMU, ACJIAaTh BBIBOJbI W IPOTHO3bI HA OCHOBAHHU]
ITOJIYUYCHHBIX PE3YJIbTATOB,




COCTAaBJIATh TE€HOTUIMYECKHE CXEMbl CKPEIIMBAHUS ISl PA3HBIX THUIIOB
HACJICIOBAHUSL IPU3HAKOB Yy OPraHU3MOB, COCTAaBIATH CXEMBI MEPEHOCA
BEILIECTB U SHEPTUH B SKOCHCTeMax (LIeNU MUTAHUS, MUILEBbIC CETH)

YMeHue ycTaHaBiIMBaTh B3aMMOCBSI3M MEXKAY CTPOCHHEM M (PYHKUIHUSMU:
OpPTraHOUJOB, KJIETOK Pa3HBIX TKaHEH, OpraHaMu M CHUCTEMaMH OpPTaHOB Y
[pacTEeHM, XMBOTHBIX M 4YeJOBEKa; MEXAy J3TamaMu OOMEeHa BEIECTB;
PTarnaMy KJIETOYHOTO IMKJIA U JKU3HEHHBIX IMKJIOB OPraHU3MOB; 3TalaMH
PMOPHOHAIIBHOTO PA3BUTHS; TEHOTUIIOM M (EHOTUIIOM, (PEHOTHIIOM WU
(baxTOopamu cpebl 0OMTaHMS; IPOLIECCAMH SBOJIOIMH; IBWKYIIIMMHU CUIAMU
AHTPOIIOr€HE3a; KOMITOHEHTaMH Pa3IUYHBIX HKOCUCTEM u
pUCIIOCOOTICHUSMU K HUIM OPTaHU3MOB

YMeHue BhIIENATh CYIIECTBEHHbIC TPU3HAKH:

CTPOCHHUSI BHUPYCOB, KIJIETOK IMPOKAPHUOT W IYKAPHOT; OMHOKJIECTOUHBIX H
MHOTOKJIETOYHBIX OpPIaHHW3MOB, BHJIOB, OMOI€OLIEHO30B, 3KOCHCTEM U
Orocdepsl; CTPOSHHsSI OPraHOB W CHUCTEM OpPTaHOB PACTEHHM, KUBOTHBIX,
UeIOBEKa; MPOLIECCOB KUZHEIACATENIbHOCTH, MPOTEKAIOIIUX B OpraHU3Max
[PACTCHMIA, >KMBOTHBIX W YEIIOBEKA; OWMOJIOrMYECKHUX MPOIECCOB: OOMEHA
BeriecTB (MeTabosm3M), HHGOPMAIMK U TIPEBPAIICHUS YJHEPTUH, OPOXKEHUS,
AQBTOTPO(PHOrO W TEeTepoTpO(GHOr0 THUIOB MHUTAHUSA, (POTOCHHTE3a H
XEeMOCHHTE3a,  MHTO3a,  MeWo3a, TaMeToreHe3a,  SMOpuoOreHesa,
MOCTAIMOPHOHAIFHOTO ~ PA3BUTHS,  PAa3MHOXKEHUS, WHIWBUIAYAILHOTO
[pa3BUTHUsI OpraHu3Ma (OHTOTEHEe3a), B3aMMOJCHCTBUSA T'€HOB, T'€TEPO3HUCA;
NCHCTBUIT HMCKYCCTBEHHOTO OTOOpA, CTAOMIM3UPYIOMIETO, IBHIKYIIETO M
[pa3pbIBAIOIEIO  €CTECTBEHHOr0  OTOOpa;  aJUIoNaTpUuecKoro U
CHMITaTPUYECKOTO BUI000pa30BaHUs; BIMSHUAS JBIKYIIUX CHJI DBOJIOIHA
Ha TEeHO(OHJ TMOMYNIALNNH; NPUCIOCOOICHHOCTH OPraHU3MOB K Cpere
oOuTaHUs, YepeOBaHUs HANPABICHUH 3BOJIOLUHI; KPYrOBOPOTA BEILIECTB U
[TOTOKA SHEPTUU B SKOCHCTEMAX

CopMHpPOBAaHHOCTH YMEHUS BBLAEIATH CYLLIECTBEHHBIE PU3HAKU BUPYCOB,
KJICTOK IIPOKapuOT M JYKApUOT, OAHOKJIICTOYHBIX W MHOTI'OKJICTOYHBIX
OpraHU3MOB, BHJIOB, OMOTEOIIEHO30B ¥ YKOCUCTEM; OCOOEHHOCTH MPOIIECCOB
oOMeHa BCIICCTB MW IMPCBpaliCHUSA OSHEPTHU B KIICTKE, (1)0TOCI/IHT€3a,
MIACTHYECKOTO M SHEPTeTHIECKOro 0OMEHa, XeMOCHHTE3a, MUTO3a, MeiH03a,
OIIJIOAOTBOPCHUS, PA3BUTUA U PASMHOXKCHUA, WHANBUAYAJIBHOTO PAa3BUTHUSA
opranu3ma (OHTOTEHe3a), OOpbObI 3a CYIIECTBOBAaHHE, €CTECTBEHHOTO
oTOOpa, BUI000pa30BaHUs, NPHUCIOCOOJICHHOCTH OPTraHU3MOB K Cpele
O6I/ITaHI/I$[, BJIUSAHUS KOMITOHCHTOB 5KOCHUCTEM, AHTPOIIOI'CHHBIX H3MEHEeHN!
B DKOCHCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB W IMPEBPANICHIUS]
pbHeprun B 6nochepe

'YMeHHe HCHOoIb30BaTh COOTBCTCTBYIOIIUC APryMCHTHI, GI/IOJIOFI/I‘-ICCKYIO
TCPMHUHOJIOTUIO U CHUMBOJIMKY IJId JOKa3aTCJIbCTBA POACTBA OPraHU3MOB|
[PA3HBIX CHUCTCMATUUYCCKUX TPYIIl; B3aUMOCBA3U OPraHU3MOB U CPCIbI
O6I/ITaHI/I$I; CANHCTBA YCJIOBCUCCKUX pacC, HCO6XO,Z[I/IMOCTI/I 300pPOBOIoO 06pa3a
PKU3HH, COXPAaHCHUS pa3H006pa31/15{ BUJOB MU SKOCHUCTCM KaK YCJIOBHA
COCYHICCTBOBAHMS MPUPOALI K UCJTIOBCYCCTBA

YMeHnue KPpUTHUYCCKU OLICHUBATh I/IH(I)OpMaI_[I/IIO OMOJIOTUYECKOTO
COACPIKAHUA; HHTCPIIPECTUPOBATL OTHYCCKUC ACIICKTbI COBPEMCHHBIX|
lCCIIEIOBaHUM B 6I/IOJ'IOI‘I/II/I, MCIUIIUHC, 6I/IOTCXHOHOFI/II/I; paccMaTpruBaTh
r1100alIbHbIE YKOJIOTHUECKUE Hp06JICMLI COBpPCMCHHOCTH, (I)OpMPIpOBaTL 10|
OTHOIICHHWIO K HUM CO6CTBCHHyIO ITO3UIIHNIO




IlepeueHs 311eMEHTOB coepxkaHus, IpoBepsieMbIX Ha EI'D
1o 6uonorun

Kon

[IpoBepsieMbIil AJIEMEHT COJIEPKAHUS

buosorusa kax HayKa. JKuBble cucTEMBI U BX HN3YyUYCHUC

11

CoBpeMeHHAast OMOJIOTHS - KOMIUIEKCHAs HayKa. BHoJornyeckre HayKu ¥ H3ydaecMble MU
poOsieMbl. DyHIaMEHTANIbHBIC, MPUKIAIHBIC U TOUCKOBBIC HAyYHBIC WCCIICOBAHHS B
OHOJIOTUH.

BHaueHue OWOJIOTMH B (POPMUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBs3aHHble ¢ OHosorMed. 3HavyeHHWE OHMOJIOTMH B IPAKTHYCCKOMN
IESTCIIBHOCTH YeJIOBEKa: MEIMIIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIIJICHHOCTH, OXPaHe
[IPUPOJIBI

1.2

DKuBBIE cCTeMBI Kak TIpeaAMET u3ydeHus Onoaoruu. CBOMCTBA KUBBIX CHCTEM: €IMHCTBO
XMUMHYECKOT'0 COCTaBa, AUCKPETHOCTb U IIEJIOCTHOCTh, CJIOXKHOCTb U YHOPSAI0YEHHOCTD
CTPYKTYpBI, OTKPBITOCTh, CaMOOPTaHU3AIMs, CaMOBOCIPOHU3BEICHUE, Pa3qpaKUMOCTh,
M3MEHYMBOCTD, POCT M Pa3BUTHE.

YpPOBHM OpraHu3aliu >KUBBIX CHUCTEM: MOJICKYJSPHBIN, KIETOYHBIA, TKaHEBBIN,
OpraHU3MEHHBINA, MOMYJISIIMOHHO-BUIOBOM, SKOCHUCTEMHBIN (OHMOTEOIICHOTHYECKHI),
ounochepnsiid. [Iporeccel, mpoucxoasimme B KUBBIX cucTeMax. OCHOBHBIC NMPU3HAKH
bkuBOTo. JK13HB Kak (hopMa CyIIECTBOBAHMS MATEPUH
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Metonel  Owosnormveckod — Hayku.  HaOmroneHuwe,  HW3MepeHHE,  OKCIICPHMEHT,
cuctemaTusanus, MeraaHanu3. [loHATHE O 3aBUCHMOW M HE3aBUCUMON MEPEMEHHOM.
[MnanupoBanue skcrepumenta. [loctanoBka u mposepka runore3. HyneBas rumoresa.
[MonsaTne BBIOOPKH M €€ JAOCTOBEpHOCTb. Pazbpoc B Omojormueckux AaHHBIX. OLeHKa
ITOCTOBEPHOCTH  TIOJIYUCHHBIX  pe3ynbTaToB. [IpUYMHBI UCKaKEHUS PE3YIbTATOB
prcrieprMenTa. [loHaTHe cTaTucTHYeCKoro Tecra

IKiteTka Kak OMoJIorHdecKasi CucreMa

2.1

Kietka - cTtpykTypHO-(DyHKIIMOHAJIbHAS €IMHULA KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pabots! P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. [llneiinen, P. Bupxos).
(OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOU TEOpHUHU.

MeTo/1bl MOJIEKYJISIPHOM W KJIETOYHON OHOJIOTMH: MMKpPOCKONMS, Xpomarorpadus,
PIIEKTpOOpe3, METOJ MEUEHBIX aTOMOB, Iud@epeHIuanbHOe IEeHTPUPYTUPOBAHUE,
KYJIbTUBHPOBAHUE KIIETOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPaMUKPO3JIEMEHTHI. Boaa u ee poiib
KAaK pacTBOPHUTENIS, peareHTa, y4acThue B CTPYKTYpUPOBAHUU KJIETKH, TEIUIOPETYJISILUU.
MuHepanbHble BEIIeCTBa KIETKH, UX OHOoruyeckas posib. Pojab KaTHOHOB M aHMOHOB B
KJIETKE.

buonornueckue noiaumepsl. benku. AMHHOKHMCIOTHBIM cocTtaB OenkoB. CTpYyKTypbl
OenkoBoit Monekynbl. [lepBuunast cTpykTypa Oenka, mentujaHas cBsizb. BropuuHas,
TpeTUYHAs, YeTBepTUUHAs CTPYKTYphL. JleHaTypanus. CoiicTBa 6enkoB. Kimaccudukarmms
0enkoB. bruonornveckne GyHKIMH OETKOB.

'YrneBoabl. MoHOCaxapu/ibl, JUCaXxapyibl, OJUTOCaXapuibl W Toiucaxapuasl. OOmwii
[J1aH CTPOCHUS U (PU3NKO-XMMHUYECKHE CBOMCTBA yTriieBoJ0B. buonornyeckue GyHKIUU
YTJIEBOJIOB.

Ulununael.  T'mapodunbHO-rHApOodOOHBIEe  cBoicTBa.  Knaccudukauus — nTunuaos.
Tpurnuuepuasl, GocoaUnuIbl, BOCKH, cTepouipl. bruonoruueckue GyHKIUY JUAMUIOB.
OO0mue cBoiicTBa OHOJNOTMYECKUX MeMOpaH - TEKy4yecTb, CIIOCOOHOCTh K

CaMO3aMbIKaHHWIO, IMMOJTYITPOHUIIACMOCTD.




Hyxnennosbsie kucnotel. JJHK u PHK. Crpoenne HykinenHoBbIx kuciaoT. HykneoTumsl.
[Mpunuun komruiemeHtapHocT. IlpaBuno Yaprapda. Crpykrypa JIHK - nBoiinas
cnrpanb. Mecronaxoxaenue u ounonorndeckue ¢pynkuun IHK. Buasr PHK. ®Oyakimm
PHK B xierke.

Ctpoenue Monekyibl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornyeckue
¢ynkuun  AT®. BoccraHoBieHHbIE TEPEHOCUYMKH, UX (YHKIMH B  KIETKE.
CexBennpoBanue [JHK.

CtpykTypHast OHOJOTHs: OMOXMMHUYECKHE W OMO(PHU3NYECKUE HMCCIEOBAHUS COCTaBa H
POCTPAHCTBEHHOW CTPYKTYPhI OMOMOJICKYJT

2.3

THmbl KJIETOK: dyKapHOTHUYECKass U Npokapuotuyeckas. CTpyKTypHO-(yHKIIMOHATBHBIC
00pa3oBaHus KJIETKH.

CTpoeHHE TPOKAPHOTHUYECKOW KiIeTkh. Kieroynas cTeHka OakTepuii U apXeid.
(OCOOCHHOCTH CTpPOEHUSI TeTepoTpodHONW M aBTOTPO(HON MPOKAPUOTUYECKHUX KIIETOK.
MecTo U poJib TPOKAPUOT B OMOIICHO3aX.

Ctpoenre u pyHKIIMOHUPOBAHHUE dyKapUOTHIECKOH KieTku. [Tnasmarudeckas memOpana
(utazmanemma). CTpykTypa IUIa3MaTH4ecKkoil MeMOpaHbl. TpaHCHopT BemIecTB uepes
[U1a3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (auddysus, obOneryennas auddysus),
AKTUBHBIN (MEpBUYHBIH W BTOPUYHBIM AaKTUBHBIA TpaHcnopt). IlomynponunaemocTtsb
MeMmOpanbl. PaboTra HaTpHii-KaaueBOro Hacoca. JHAONHUTO3: TMHHOLIMTO3, (aroiuTos3.
Ok3ouuTo3. Knerounas crenka. CTpykTypa U (DyHKIHMH KIETOYHOH CTEHKH PACTCHUH,
rpruOOB.

[{utornazma. IluTozonb. Llutockener. J[BmkeHue nuroriazMbl. OpraHoujibl KIETKH.
OpHOMEMOpaHHBIE OpPTaHOMIBI KIETKH: 3HAoIuIa3marudeckas cerb (DIIC), ammapar
["onbaxy, JIU30COMBI, UX CTpoeHHEe M (yHKUMU. B3auMocBs3b OJHOMEMOpPAHHBIX
opraHou7ioB kietku. CTpoeHue TIpaHyaspHOro perukyiyma. CHHTE3 pacTBOPHUMBIX
OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. ['najgkuii (arpaHyssipHbI) dHIOMIA3MaTUYECKUI
petuxkyayMm. CekperopHasa ¢pyHkuus annapara ['onbaxu. TpaHcnopT BemecTB B KIIETKE.
Bakyonu pacTuTenbHbIX KiIeTOK. Kiterounslit cok. Typrop.

[TosryaBTOHOMHBIE OpTraHOU/IbI KJIETKU: MUTOXOHJIPUH, TITACTUIBL.

CtpoeHre M (pyHKUMHM MUTOXOHIApUM M miacTui. [lepBuyHble, BTOPUYHBIE U CIIOKHbBIE
M1acTUbl POTOCUHTE3UPYIOMIMX 3YKAPUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEHKOIIIACTHI
BBICIINX PACTCHUM.

HememOpanHnble opranou sl kietku CtpoeHue u GpyHKIUN HeMEMOpaHHBIX OPraHOMI0B
KkineTkd. Pubocombl. MukpodunaMmeHnTsl. MbleyHble  KIETKH. MHUKpPOTpYOOUKH.
Kietounslii nentp. CTpoeHHe U JBU)KEHUE >KTYTUKOB U pecHUYeK. MUKpOTpyOOuKHu
UTOIUIa3Mbl. [{eHTprOos.

Anpo. Obonouka sg1pa, XpOMaTHH, KapuoIuia3Ma, SAPBIIKH, UX CTPOECHHE U (PYHKIIMH.
SAnepHbiii  OenkoBBIM MaTpukc. I[IpocTpaHCTBEHHOE pacHoSIOKEHHE XPOMOCOM B
mHTEpda3sHOM siape. benku XxpomaTuHa - THCTOHBI.

Knetounsle  BkitoueHus. CpaBHUTENIbHAs  XapaKTepUCTUKAa  KJIETOK  JyKapuoT
(pacTuTeNIbHOM, JKUBOTHOM, TPUOHOI)

2.4

ACCUMIIISILIVSL M TUCCUMUJISILIUS - IBE CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BEIecTB:
ABTOTPOQHBIK U TeTepoTpodHBIA. YuacTHe KuCIOpoJa B OOMEHHBIX Ipoleccax.
OHepreTuyeckoe oOecneueHue kieTku: mnpeBpaiieHne AT® B oOMeHHBIX mpolieccax.
DepMEHTATUBHBIN XapaKTep peakIuil KJIETOYHOTo MmeTabonmusma. DepMeHTH, HX
CTpoeHHe, cBoiicTBa U MexaHusM nedctBus. Kodepmentsl. Otinuus (epMeHTOB OT
HEOpraHMYeCKUX  Karaau3aTopoB.  benku-aktuBatopsl U OEIKU-UHTHOUTOPHI.

3aBHCHMOCTH CKOPOCTH (DEpMEHTATUBHBIX peaKlUii OT pa3anyHbIX (PaKTOPOB.




[IepBUYHBIN CHHTE3 OpPraHUYECKUX BeIlecTB B KieTke. dorocunres. Poisb xmopomniacTos
B niporiecce portocuHTe3a. CBeToBas U TeMHOBasA (azbl. [IpogyKTHBHOCTH (OTOCHHTE3A.
BrusiHre pa3nu4HbIX (GaKTOPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.
Xemocunte3.  Pa3sHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIUPYIOIINE
OaKTepuu, IKEIe300aKTEepHH, CEePOOAKTEePHH, BOJOPOJHBIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl 6poxenus. [IponxyKkTel OpoKeHUSI U UX UCIOIb30BAHUE
4eTOBEKOM. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOIOTHH 1 BO30YIUTENTH
Oose3HEN.

IASpoOHBIE OpraHW3Mbl. JTalbl SHEPreTHYecKoro oobmeHa. IloArOTOBUTENBHBIN ITaIl.
["mukou3 - GECKUCIOPOTHOE PACIIEIUIEHUE TITIOKO3HI.

broslornueckoe OKUCIEHUE, WIA KJIETOYHOE AbIXaHue. Poilb MUTOXOHIpUH B MpoLeccax
OMOJIOTUYECKOTO OKHCIICHHUS. [{uknnyeckue peaKIHH. OxucnuTensHoe
docopmmpoBanne. I[IpenmmymiectBa a’poOHOro MmyTH OOMEHAa BEMIECTB TEpe
aHapOOHBIM. D(PPEKTHBHOCTH HHEPTETHIECKOTO 0OMEHa

2.5

Peakiiuu MaTpuyHOro cuHTE3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUUYHOIO
cuHTe3a. Peanms3anus HaciaencTBeHHON nHpopmanuu. ['eHeTHUecKuil Ko, ero CBOHCTBA.
Tpanckpunuus -  marpuuHbld  cuHTe3 PHK.  IIpuHnuner  TpaHCKpUIIIHHK:
KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIEIBHOCTh, aCUMMETPUYHOCTh. TpaHCIsALUs U €€ ATAllbI.
Yuactue Tpancnopteix PHK B OumocuHtese Oenka. YcnoBusi OumocuHTe3a Oelka.
KoaupoBanue amuHokucaoT. Poib pubocom B OnocuHTe3e OemKa.

Opranuzanys reHoMa y IpOKapuoT U SyKapuoT. Perymsuus akTUBHOCTH TE€HOB Y
npokapuot. ['unoresa onepona (. XKako0, XK. Mano). Perynsauuns oOMEHHBIX IPOIIECCOB
B KiIeTKe. KieTouHbI romeocTas.

Bupycsl - HeKiIeTouHbIe (OPMBI JKU3HU B 00IHTraTHBIE apa3uThl. CTPOCHUE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBHPYCOB, OaKTeprO(haros.

BupycHbsle 3a0oneBaHusl UeNOBEKa, JKUBOTHBIX, pacrenuii. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKHE TPOOIIEMbI

2.6

Knerounsnii 1uki, ero mepuoiasl U perymsus. Matepdaza m muto3. OcoOeHHOCTH
[pPOLIECCOB, IMpoTeKalmux B HHTepdasze. IlloaroroBka KIETKH K JIEJICHHIO.
[MpecunTeTnuecknii  (MOCTMUTOTUYECKHI), CHUHTETUYECKUM UM TMOCTCUHTETUYECKHM
(mpeMHUTOTHYECKUIT) TTepHO bl UHTEP (D3I

MaTtpuyHbIi cunre3  JIHK-pennmkanus. [Ipunnuner  permmkannn — JIHK:
KOMIJIEMEHTApHOCTh, ITOJIYKOHCEPBATUBHBIA CUHTE3, aHTUNAPAIIEIBHOCTb. MexaHu3M
perumkanuu  JJHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl U Temomepasa.
XpOMOCOMHBIN HA0Op KIETKH - KAapuOTHN. JIWIJIOWJHBIA W TaIUIOMAHBIA HaOOpHI
XpOMOCOM. ['oMOJIOrn4HbIE XpPOMOCOMBI. 110JI0BBIE XPOMOCOMBI.

Jlenenune ieTku - MuTo3. CTaguu MUTO3a U MPOUCXOJANINE B HHUX IMPOIECCH. THITBI
MuTOo3a. KapnokumHe3 W UUTOKMHE3. buonornueckoe 3HaueHWME MUTO3a. Peryisius
MUTOTUYECKOTO LIMKIIA KIeTKU. [Iporpammupyemas kiaetodHasi rubesnp - anonTos.
DYHKIMOHAJIbHASI TCHOMHUKA

Opranusm Kak OMOJIOrHYecKas CUCTeMa

3.1

OIHOKJIETOUHBIE, KOJIOHMAIbHBIE, MHOTOKJIETOYHbIE OpPraHU3Mbl U MHOTOTKAaHEBbBIE
OpTaHU3MBI.

DOpMBI pa3MHOKEHHSI OPTAaHI3MOB: O€CTIONI0e (BKIIFOUAst BET€TaTUBHOE) M TTOJI0BOE. Buibl
0ecIIoI0ro pa3MHOKEHUS: TIOYKOBAaHUE, CTIOPYIISIHS, (pparMeHTalus, KIOHHPOBaHHUE.
[TonoBoe pazmuoxkenue. I[lonoBeie kieTku, wiau ramersl. Meio3. Craguu Mmeiiosa.
[ToBenenue xpomocoMm B Meinose. Kpoccunrosep. buonorudeckuii cmbicn meio3a U

II0JIOBOT'O IIPOLEcCa. Meii03 ¥ €ro MeCTO B JKM3HEHHOM IIUKIIE OpPraHMU3MOB.




[IpensaponbimieBoe  pazButue. I['ameroreHes y KUBOTHBIX. IlosioBBIE — Kese3bl.
OOpa3oBaHne M pa3BUTHE MOJOBBIX KieToK. CrmepmaroreHe3 u oorenes3. CTpoeHue
[0JIOBBIX KJIETOK. OIUIOJOTBOPEHUE U 3MOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrIOCOObI
OILIOIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

MuauBuyanbHOE pa3BUTHE OPraHu3MOB (oHTOreHe3). Ctaaun SMOpHOTreHe3a JKUBOTHBIX
(Ha mpumepe marymku). Jpo6nenue. Tumel apoGienus. OcoOeHHOCTH IPOOJICHUS
MJIEKOTIUTAOIIUX. 3apOABbIIIEBbIE JIUCTKH (TacTpyJIALys). 3aKjIaJka OpraHOB U TKaHEeH U3
Bapo/bIIIEBbIX JIMCTKOB. B3anMHOe BiMAHME dYacTell pPa3BUBAIOLLIEIOCS 3apOJbIIla
(oMOpHOHaNbHAs MHIYKIMSA). 3aKiagka IUlaHa CTPOCHHS >KMBOTHOTO KakK pe3yJbTar
MEepapXUUeCKUX B3aUMOJCHCTBUM TeHOB. BinsHue Ha SMOpHOHAJIBHOE pa3BUTHE
pa3nu4HbIX  (AKTOPOB  OKpyXKaromied cperasl. Poct u  pa3BUTHE  >KMBOTHBIX.
[MToctomOpuoHaneubiii  nepuoa. Ilpsimoe u  Hempsimoe pasButue. PasButue c
MeTaMOop(o30M Y OEClO3BOHOYHBIX W MO3BOHOYHBIX JKMBOTHBIX. buomormueckoe
BHauEHUE MPSMOro U HENPSAMOI'O Pa3BUTHSI, UX PACIPOCTPAHEHUE B IIpUpoae. Tumsl pocta
PKUBOTHBIX. DakTOpbl  perysiud pocTa JKUBOTHBIX M  4eioBeka. Craauu
[OCTASMOPHUOHAIIBHOTO pa3BUTHUsS y JKMBOTHBIX M 4YesloBeka. llepmonbl OHTOreHesa
YECIIOBEKA.

PasmHoOxeHMe u pazButue pacteHuid. ['amerodut m cnopodut. Melio3 B KU3HEHHOM
ke pactermid. OOpazoBaHHE CIOp B Mporecce Meiosa. ['ameroreHes y pacTeHUH.
O110J0TBOPEHHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOMHOE OIJIOJOTBOPEHUE Y
[BETKOBbIX pacTeHui. OOpa3oBaHME U pa3BUTHE CEMEHH. MeXaHHU3Mbl Pperyssiuu
OHTOI'€HE3a Y pAaCTEHUH U dKUBOTHBIX

3.2

Mcropusi CTaHOBIEHUS U Pa3BUTUS T€HETUKHM Kak Hayku. OCHOBHBIE T'€HETUUYECKUE
[IOHATUS U CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE I'€HBI, AIbTCPHATUBHBIC
[IPU3HAKYU, JOMUHAHTHBIA M PELIECCUBHBIM IIPU3HAK, TOMO3UI0TA, I€TEPO3Ur0Ta, YUCTAs
THYS, THOPHIBL, TeHOTHIL, (peHoTHIl. OCHOBHBIE METO bl TEHETUKH: THOPUI0IOT UIECKHIA,
[ TOJIOTMYECKUI, MOJIEKYJIIPHO-T€HETUYECKHUN

3.3

MonorubpuaHoe ckpemBanue. I[lepBolii 3akoH MeHzaens - 3aKOH eIWHOOOpaswus]
ruOpuaoB nepBoro nokosjeHus. llpaBuno nomuHupoBanus. Bropoit 3akon Mengens -
BaKOH  paclleIUIeHHs Mpu3HakoB. Lluromornueckue OCHOBBI ~MOHOTHOPUIAHOIO
CKpemuBaHus. [ unore3a 4MCTOTHI raMeT.

AHanu3upyrolee — ckpeumuBaHue.  [IpomMexxyTOuHBI ~ XapakTep  HaclleZJOBAHMUS.
Paciienyenrne Npu3HAKOB IPH HETIOJIHOM JIOMUHHAPOBAHUU.

JlurubpunHoe ckpemmBaHue. TpeTuil 3akoH MeHzaens - 3aKOH HE3aBHUCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uToIOrN4Yeckrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.
CueruieHHOe HacienoBanue npusHakoB. Pabotsl T. Moprana. CrienieHHOE Hacjie10BaHue
FE€HOB, HAPYILICHHUE CLEIJICHUS MEXAY TeHaMH. XpOMOCOMHAasl TEOPHsI HACIEACTBEHHOCTH.
['eneTnka mona. XpoOMOCOMHBIM MEXaHU3M ONpPEAEICHUS IOJIA. AYyTOCOMBI M IOJOBBIE
XPOMOCOMBI. | OMOramMeTHBIN U reTeporaMeTHBIN NoJl. ['eHeTnyeckast CTpyKTypa MOJIOBbIX|
xpomocoMm. HacnenoBanue Nnpu3HAKOB, CHEIUIEHHBIX € MOJOM. ['€HOTHIT Kak LEeI0CTHAst
cructema. [lneloTponus - MHOKECTBEHHOE JAEHCTBUE NeHa. MHOKECTBEHHBIN aJlICIIN3M.
BzanmopeiicTBre HeauienbHbIX TeHOB. KoMmmieMenTapHocTs. Onncras. [lonumepus

3.4

B3aumoneiicTBue reHoTHna W cpeabl npu popmupoBaHuu (GeHotuna. M3mMeHUHBOCTH
Mpu3HakoB. KadecTBeHHbIE M KOJWYECTBEHHBIE IPU3HAKKA. BuAbl H3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonuduxaonHas u3MeHYUBOCTh. Ponb cpenbl B popMupoBaHnr MOAUGUKAIIMOHHOM
n3MeHunBOoCTH. HopMma peaknnm npusHaka. BapuanlMoOHHBIN psii 1 BapUALIMOHHAS] KPUBast
(B. Moranncen). CoiicTBa MOAM(PHUKAITMOHHON U3MEHUYUBOCTH.

['eHOTHIIMUYECKass W3MEHYMBOCTh. (CBONCTBA TE€HOTUIIMYECKOM W3MEHYMBOCTH. Bumsl

TeHOTUITHYECKON N3MEHUYNBOCTH: KOM6I/IHaTI/IBHa$I, MyTallMOHHAasl.




KomOuHaTHBHASS M3MEHYMBOCTh. Meii03 M MOJOBOM MPOLECC - OCHOBA KOMOMHATUBHON
M3MEHYMBOCTH. POIlb KOMOWHATUBHON W3MEHUYMBOCTH B CO3JAHHHM TE€HETUYECKOTO
[pa3HOOOpa3usl B Ipejiesiax OJIHOTO BU/IA.

MyTanMOHHass W3MEHYMBOCTb. BuUIbl MyTalMii: T€HHBIE, XPOMOCOMHBIC, T'€HOMHBIE.
CrioHTaHHbBIC U UHIYLIUPOBAHHBIE MyTalluu. SAepHbIC U UTOIIa3MAaTUHYECKUE MYTalIUH.
CoMatuueckue U mojioBble MyTauuu. [I[puunmHbl BOSHUKHOBEHHS! MyTaluil. MyTareHsl u
MX BIMSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipoliecca. 3aKoH
COMOJIOTUYECKUX PsiIOB B HacieacTBeHHOM n3meHunBoctu (H.M. BaBunos). Buesnepnas
M3MEHYHUBOCTh U HACJIEACTBEHHOCTh

3.5

KapuoTun uenoBeka. MexayHapoaHass mporpaMma HCCIEIOBaHUS TE€HOMAa YEJIOBEKA.
MeTonbl  M3Y4YeHHS ~ TCHETHKH  YElIOBEKa:  T'CHEAJIOTHMYeCKHid,  OJU3HEIOBBIN,
IUTOTCHETUYECKUM,  MONYJISIHUUOHHO-CTATUCTUYECKHM,  MOJIEKYJIAPHO-T€HETHYECKU.
CoBpeMeHHOE ONpeAEIICHUE TeHOTHIIA: MOJITHOTEHOMHOE CEKBEHHPOBaHUE,
FEHOTUIIMPOBAaHWE, B TOM uuciae ¢ nomowmpro [II[P-ananu3a. HacnencreeHHble
BaboJsieBaHUs YeNOBEKAa. [ e€HHbIE W XPOMOCOMHBIE O0Je3HM uejoBeka. bonesnu c¢
HACJICJACTBEHHON TMPEIpacloyiOKEHHOCThIO. 3HAUYEHHE MEIUIIMHCKON TEHETHKU B
MpPEAOTBPAIICHUH U JICUCHUH T€HETHYECKUX 3a00ieBaHmil yenoBeka. CTBOJIOBBIE KIIETKU

3.6

JlomecTukanusi U CeNeKIHUs. 3apoKJIeHUE CeJIeKIMH W jJoMectukanuu. Yuenue H.U.
BaBuiioBa 0 IeHTpax MPOMCXOXKJIEHUS U MHOroo0Opasus KyJabTypHBIX pacTeHuil. Posb
CEJIEKIIMH B CO3aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. CopT, MOpoa, ITaMM. 3aKOH
COMOJIOTUYECKUX PSAOB B HaclieICcTBEHHOW n3MeHunBocT H.M. BaBuioBa, ero 3HaueHue
IUIsI CEJIEKIMOHHOM pabOThI.

MeTo/1bl ceneKMOHHOM paboThl. MIcKyccTBEHHBIN 0TOOP: MacCOBBIM U MHAWBUIYaJIbHBIH.
DTanbl KOMOMHAIIMOHHOM cenekiuu. Mcnpitanne nponsBoauTeseit mo motomctry. Otéop
110 TEHOTHITY C TOMOIIBIO OLIEHKH (DEHOTHUIIA IOTOMCTBA U OTOOP MO TEHOTHITY € TOMOIIBIO
ananusa JIHK.

McKyCcCTBEHHBIM MyTareHe3 Kak METOJ CEJIEKIMOHHOM paboThl. PamuanuoHHBIT 1
XUMAYECKUM MyTareHe3 Kak HCTOYHMK MYTAllMid y KyJbTYpPHBIX ()OPM OpPraHWU3MOB.
M cmonp30BaHre TEHOMHOTO PEAAKTUPOBAHUS U MeTOA0B pekoMOumHaHTHBIX JIHK st
[TOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[lonyuenne mnonumionoB. BHyTpuBumoBas rubpuauzanus. bauzkopojacTBeHHOE
CKpelirBaHue, WM HHOpuAMHT. HepoacTBeHHOe CKpeluMBaHuEe, WM ayTOPUAMHI.
['erepo3uc u ero mnpuuuHbl. Mcnonp3oBaHue rerepo3uca B cenekuuu. OtaaneHHas
ruopunuzaius. [lpeomonenne Oecruiogusi MEXBUIOBBIX TUOpUAOB. JlocTmkeHus
CEJIEKIIMN PACTCHUI U KUBOTHBIX

3.7

OOBEKTHI, HUCIOJIB3yeMble B OHOTEXHOJOTHH, - KJIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEePUCTUKA. TpaaulinoHHass OMOTEXHOJIOTHS: XJIeOOTICUeHHE,
[OJIyY€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTHYECKUII CHUHTES.
OO0BEKTHI MUKPOOHOJIOTHYECKUX TeXHOJoTul. [Ipom3BoncTBO Oe€iKa, aMHHOKHCIOT H
BUTAMUHOB. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PEKOHCTpyKIMA  SWUIEKIETOK U
KJIOHHPOBaHUE KUBOTHBIX. METOJ TpPaHCIJIAHTALINY SIJIEP KIIETOK.

XpOMOCOMHas1 U T€HHas1 MHXKeHepHs. MICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pekomOuHanTHBIX JIHK. JlocTmkeHus W TEpPCHEeKTHBBI XPOMOCOMHOW U TEHHOM
MHKeHEepUH. MeTUIIMHCKHEe OMOTeXHOIOTHH. VIcrob30BaHNE CTBOJIOBBIX KJIETOK

CucteMa u MHOFOO6pa3I/IC OpPraHn4cCKOro Mmupa

4.1

Ibronoruyeckoe pa3H006pa3He OpTraHnu3MOB. COBpCMCHHaH CUCTCMA OPTaHUYCCKOI'O MHUpa.
HpI/IHI_II/Il'[BI KJIaCCI/I(I)I/IKaI_II/II/I OpTraHHU3MOB. OCHOBHBIE CHUCTEMaTHYCCKHUE T'pYIIIbI
OpTaHHU3MOB.

OCcOOEHHOCTH CTPOCHUSA U KUSHCACATCIbHOCTU OJHOKJICTOUYHBIX OPTaHHU3MOB. BaKTepI/II/I,

ApXCH, OIHOKJICTOYHLIC FpI/I6BI, OOHOKJICTOYHBIC BOJOPOCIH, JAPYIruc€ TMNPOTHUCTHI.




KononunanbHble OpraHu3Mbl. JI[BHKEHHE OJHOKJIETOYHBIX OPTraHU3MOB: ameOOUHOE,
PKITYTMKOBOE, PECHUYHOE. 3alluTa Yy OJHOKJIETOYHBIX OpraHU3MOB. Pa3npaxumocTs y
OTHOKJIETOYHBIX OpraHU3MOB. TaKCHUCBI

4.2

IMHOrOKJIETOYHBIE pacTeHus. B3auMOCBA3b 4acTel MHOIOKJIETOYHOIO Opranusma. TkaHu,
OpraHbl U CUCTEMBI OPIraHOB MHOT'OKJIETOYHOI'O opranu3ma. OpraHusm Kak eIMHOE LENO0€.
Tkanu pacreHuidd. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTelibHAsA, IOKPOBHAs,
POBOJAIIAs, OCHOBHas, MexaHudeckas. OcoOeHHOCTH cTpoeHus, GQyHKIUA U
[PacII0JIOKEHUS TKAHEW B OpraHax pacTCHUMN

4.3

BereraruBHble U T€HEPAaTUBHBIEC OpraHbl pacTeHUN. DYHKIIMU OPraHOB U CUCTEM OpPraHOB.
Kapkac pacrenmii. JIBMKEHHME MHOTOKJIETOYHBIX PACTCHUM: TPOIU3MBI W HACTHM.
[ToryonieHue BOMBI, YIJIEKUCIIOrO ra3a ¥ MMHEPAIBHBIX BEIIECTB PAaCTCHUAMU. J[bpIxaHue
pacrenuii. Juddy3us ra3oB uepe3 MOBEPXHOCTh KIETKH. TpaHCIOPTHBIE CHUCTEMBI
pacTeHuid. Bpienenue y pacreHuil. 3amura y MHOIOKJIETOUHBIX pacTteHuil. Kyrukyia.
CpencTBa MacCUBHOW U XUMUYECKOM 3a1UThl. DUTOHIIUIBI.

Paznpa)xuMoCcTe M peryisiquss y OpraHu3MoB. Pa3apaxuMocTe W peryisinus Y|
MHOTOKJIETOYHBIX pacTeHM. POCTOBEIE BenlecTBa U UX 3HAYECHUE

4.5

IMHOrOKJIETOYHbIE KUBOTHbIE. B3aMMOCBS3b YacTel MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOUYHOTO opranu3ma. Opranu3M Kak eIJMHO¢]
neimoe. I'omeocras. TkaHM JKMBOTHBIX M YelIOBeKa. THIBI KWMBOTHBIX TKaHEH:
PIUTEINAIbHAS, COCIUWHUTENbHAs, MbIlIeuHas, HepBHas. OCOOEHHOCTH CTPOCHUS,
(YHKIMIA 1 paCIOJIOKEHUSI TKAHEH B OpraHax )KMBOTHBIX U YEJIOBEKa

4.6

OpraHbl ¥ CUCTEMbI OPraHOB KUBOTHBIX. DYHKIIMU OpPraHOB U cUcTeM opraHo. Omnopa
Tesia opranu3MoB. CKelleThbl OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX JKUBOTHBIX. HapyKHbIi
1 BHYTpeHHUH ckeneT. CTpoeHHe U TUIIbI COeAMHEHUS KOCTEH.

JIBI>KEHNE MHOTOKJIETOYHBIX MBOTHBIX. [IMTaHue >knBOTHBIX. [IuTaHne 1mMo3BOHOUHBIX
PKUBOTHBIX. JlpIxaHue >kuBoTHBIX. KoxxHoe npixanue. KabepHoe U 1erouyHoe JbIXaHue.
/IpIxaHHE ITO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHMsS JIETKHX
MO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTelbHasi cUcTeMa 4eloBeka. MeXaHU3M BEeHTHJISALMH
MErKMX y OTUL U MJIEKONUTAKOIMX. TpaHCHIOPT BEIIECTB y OpPraHU3MOB. TpaHCHopT
BELIECTB y JKMBOTHBIX. KpoBeHOCHass cucreMa M ee opranbl. KpoBeHOcHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyrn KpoBooOparieHus. OBOJIOIHOHHBIE YCIOKHEHUS
CTPOEHHUSI KPOBEHOCHOW CHUCTEMBI IIO3BOHOYHBIX KUBOTHBIX. BbIJElIeHNE Y OpraHU3MOB.
Boinenenne y >kuBoTHBIX. CokparutenbHble Bakyosud. Opranbl BblaeneHus. Cas3b
[10JIOCTH TeJIa C KPOBEHOCHOM U BBIIEIUTEIBHON CUCTEMAaMHU. BrlieseHe y TO3BOHOYHBIX
PKUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKPOBBI M WX HpPOHU3BOJHBIE.
Pa3npaxuMocTe M peryssiiMst y OpraHU3MOB. Pa3znpa)knmMoCTb y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchbl. Pa3zgpaXumocTe M perynsuus y MHOTOKJIETOYHBIX DPACTEHUM.
PocToBbI€ BEmIeCcTBa U MX 3HAYECHHUE.

HepBHast cuctema u peaeKTOpHast perysus y MHOTOKJIETOUYHBIX KUBOTHBIX. HepBHas
CUCTEMAa U €€ OTHAEJbl. DBOJIOLUOHHOE YCJIOXHEHUE CTPOEHMSI HEPBHON CHCTEMBI Y
PKUBOTHBIX.

PazpaboTka anropuTMoB U mporpamm ais 3¢ ¢GeKTUBHON (QYHKIIMOHAIBHOW aHHOTALIUU
F€HOMOB, TPAaHCKPUIITOMOB, NPOTEOMOB, META00JIOMOB MHUKPOOPTaHU3MOB, PACTEHHUH,
PKMBOTHBIX U YEJIOBEKa

OpI‘aHI/I3M YCJIOBCKA U €TI0 3JOPOBLC

5.1

Opranbl W CHCTEMBI OpraHoB uenoBeka. OTAenbl TOJOBHOIO MO3ra IO3BOHOYHBIX
PKUBOTHBIX. Peduiekc u peduiekropHas nyra. besyciioBHble M yclOBHBIE pedIeKChI.
['yMopanbHas peryasiuus M 3HIOKPHHHAs CHCTEMa XUBOTHBIX M 4eloBeka. JKenesbl

DHJIOKPUHHOM CHCTEMBI U UX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMOCBS3b HEPBHON U




PHIIOKPUHHON cucTeM. ['mnoranamo-runogpusapHas cucrema. Peduekc u peduiekropHasy
imyra. bezycioBHbIe U yCTIOBHBIE peIeKch

5.2

Bammra opranu3sma otT Oonesnedl. VMmmyHHas cucrema 4yenoBeka. KieTouHslid u
rYMOpaJIbHBIA UMMYHHUTET. BpOoXKIeHHBIH, TpHOOpeTeHHBIN crienn(puIecKuii UMMYHHTET.
Teopus kinoHanbHO-cenekTuBHOr0o nMmyHutera (I1. Opnux, @.M. bepuer, C. Tonerasa).
BocnanurenpHble OTBETHI OPraHU3MOB. Poib BPOKIEHHOTO MMMYHHUTETA B Pa3BUTHHU
CHCTEMHBIX 3a00JIeBaHHH

5.3

KpoBenocHasi cucrema u ee opranbl. Ceppie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpoBooOparenus. Pabora cepana u ee perymsnus

5.4

JIprxanue yenoseka. Jngdysus ra3os uepe3 MoBEpXHOCTh KIETKH. J{pIXxaTenpHasi CHCTEMA)
uesioBeka. JlpIxarenpbHas NOBEpXHOCTh. Perynsanus apixanus. [{pixaTenbHble 00bEMBI

5.5

HI/IH_IGBapI/ITeJ'IBHaH CHUCTCMa YCJIIOBCKA. OTI[@J'IBI IMUIICBAPUTECIBHOI'O TpaKTa.
HI/IH_IGBapI/ITeJ'IBHBIe KCJIC3hbI. BH}’TpI/IHOHOCTHOG 1 BHYTPHUKIICTOYHOC NUIIECBAPCHUC

5.6

[lokpoBel u wux mnpousBoaHble. Opranbl BblaeneHus. I[louku. CrpoeHue u
¢dbyHkmonupoBanne Heppona. DunbTpainus, cekpenus U 0OpaTHOE BCACHIBAHUE KaK
MexaHu3MBbl pabOTHI OpraHoB BbleneHus. OOpa3oBaHUe MOUH y YEJIOBEKa

5.7

I[BI/I)KGHI/IG YyeJIOBeKa: MbIleyHas cucreMa. CKeleTHRIS MBIIINBI 1 UX pa60Ta. CTpOCHI/Ie nu
TUIBI COSIMHEHUS KOCTEH

Teopnﬂ 3BOJIIONMHU. Pa3BuTHE )XHU3HU HA 3emie

6.1

OBontonmonHas Teopus Y. Jlapsuna. [Ipeanocsliky BO3HUKHOBEHUS 1apBuHU3Ma. JKU3Hb
1 Hay4dHas JearenpbHocTs Y. JlapBuHa.

JIBrmokymue cuwiibl SBosonMM  BuAoB 1o Y. JlapBuHy (BbICOKas HWHTEHCHBHOCTH
Pa3MHOKEHHUsI OPraHU3MOB, HACIIECTBEHHAs H3MEHYHBOCTH, OOpb0a 3a CyIIecTBOBAaHUE,
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernyeckoi Teopun sBomonuu (CTI). HeittpanbHast Teopus 3BOJIOIIH.
CoBpeMeHHAsE JBOJIONMOHHAs OWOJIOTHS. 3HA4YCHHWE OBOJIOLMOHHOW TEOPUU B
(bOopMUPOBAHNY €CTECTBEHHO-HAYYHON KapTHHBI MUpa

6.2

[Monmynsus Kak sneMeHTapHas eAuHula 3BoMoIUH. COBpPEMEHHbBIE METObl OLEHKU
FEHETUYECKOTO pa3HoOOpasusi M CTPYKTyphl monynauuid. l3meHenwe reHodoHaa
MOMYJSIIMM ~ KaK  3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHE. 3aKOH T'€HETHYECKOIo
paBHOBecus [x. Xapnau, B. Baiin6epra.

(OnemMeHTapHble (aKTOpbl (ABMXKYIIME CHJIBI) 3BOJIOUMU. MyTallMOHHBIA Mpoliecc.
KomOuHaTiBHast 13MEHUUBOCTD. Jpeii¢ reHoB - ciyyaiiHble HEHANpaBICHHbIE H3MEHEHUS
HacTOT ayyiesiel B nonyasuusax. O¢pdext ocHoBarens. Murpauuu. M3omnsiuys nomyssuii:
reorpaduyeckast (IPOCTPAHCTBEHHAs ), OMOIOTHYeCcKas (PEIPOTYKTUBHAS).
EcTecTBeHHbIII OTOOp - HampaBiAOMUNA (QakTop 3BOMIONUU. POPMBI €CTECTBEHHOI'O
oTOOpa: ABWXKYIIMM, CTAOMIM3UPYIOLIUH, pa3pbiBatrolivi (Au3pynTHBHBIN). IlonoBoi
0TOOD.

[IprcriocO0NEeHHOCTh OpPraHU3MOB KakK pe3yJabTaT MHUKPO3BOIIONUH. Bo3HUKHOBeHHE
MpucrocoONeHnii 'y opraHu3moB. Apomopdos3sl U uavoaaanrtauuu. I[lpumepsl
[pHUCTIOCO0IeHUH y OpraHu3MoB. OTHOCUTENIBHOCTh MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.
Bun, ero xputepuu u crpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOAIBOJIOLHUU.
3oms1must - kimroueBoit ¢aktop BupooOpazoBanus. [IyTu u ciocoObl BuA00Opa3oBaHus:
ayutonaTpuieckoe (reorpaduyueckoe), CUMIaTprUIeckoe (IKOJoruyeckoe), "MraooBeHHoe"
(monmummonau3anys, TuOpuan3anus ). JIMTeTsHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.
Mexanu3mbl GOpMHUPOBaHMS OMOJIOTHYECKOTO Pa3HOOOPa3usl.

Ponb  3BONMIOLMOHHONW OHOJOTMM B pa3pabOTKE HAYYHBIX METOJOB COXPaHEHMUS
Oropa3zHo0Opa3us. MUKPOIBOIIONHS U KOIBOIIOIHUS MAPA3UTOB M UX X0351€B. MeXaHU3MBI
(hopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI 0OpHOBI C HEM




6.3

Metoapl u3ydeHHs MakposBomonuu. [laseoHToNmOrMUeckne METOABl  M3YYEHHS
hBoJIOIMH. [lepexoanbie (GopMbl U PUIOTEHETUYECKUE PSIbI OPTAaHU3MOB.
buoreorpadpuyeckne Meronsl u3ydeHus sBomouuu. CpaBHeHue ¢Giopsl U (ayHBI
MaTepUKOB U OCTpPOBOB. buoreorpaduyeckne oOnactu 3emun. Buabl-sHaeMuku u
[PETTUKTHI.

(OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIIOTHYECKHE METO/Ibl U3YUYECHHUS 3BOJIOLNU.
["eHeTHUecKMe MeEXaHU3MBbl SBOJIOLUMU OHTOTEHE3a M TIOSABJICHUS SBOJIOLMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbIE OpraHbl H
aTaBU3Mbl. MOJEKYISIpHO-TEHETHYECKUE, OMOXUMUYECKHE M MaTeMaTHYeCKHE METO/bl
M3ydeHHsl SBOMIONMU. ['omonornyneie TeHbl. COBpeMEHHBIE METOABI MOCTPOCHHS
(bHIIOreHeTUYECKHX IEPEBHEB. XPOMOCOMHBIE MYTAIIUH U HBOJIOIHS TEHOMOB.

O0111e 3akoHOMEPHOCTH (TIpaBmIIa) 3BONIIOIMU. HeoOpaTumMocCTh 3BOTIOLMH. AJTaNITUBHAS
panuanys. HepaBHOMEPHOCTh TEMIIOB HBOJIOINH

6.4

HayuHble THMOTE3bl MPOMCXOXKACHUS XU3HM Ha 3emie. AOWOreHe3 M NaHCIEPMUS.
/loHayuHble TpeACTaBIEHUS O 3apOKIACHMM KU3HU (KpeaunoHusMm). l'umoresa
[TOCTOSIHHOTO CaMO3apOKJICHHS KU3HU M ee onpoBepkeHue onbitamu . Peam, JI.
Cnanmanuany, JI. [Tactepa. [Ipoucxoxxaenne >Ku3Hu 1 aCTPOOHOIOTHS.

(OCHOBHBIE ATalbl HEOpraHu4ecKkoi 3Botonuu. I nanerapHas (reojoruueckast) 3BOITIOLUS.
XyuMuyeckass  3BOJIOLUSA. AOWOTE€HHBIM  CHHTE3  OpPraHUYECKUX  BELIECTB U3
Heoprannyeckux. OnsiT C. Muinepa u I'. FOpu. O6pazoBanue noauMepoB U3 MOHOMEPOB.
Koanepsarnas runore3a A.M. Onapuna, runoresa nepsuaHoro oynsona /x. Xomnzeiina,
reHerndeckas runote3a . Memnepa. Pubosumer (T. Yek) u rumote3a "mupa PHK" V.
[Munbepra. ®opMupoBaHre MEMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Wcropus 3eminm U MeTOAbl €€ u3ydeHus. lckonmaemble OpraHMYECKHE OCTATKH.
['eoxpoHosoruss u ee Metonapl. OTHOcUTENbHAasT M aOCOJIOTHAS TE€OXPOHOJIOTHSL.
["eoxpoHosOrMYecKas 1Kajaa: 30Hbl, 3Pbl, IEPUOJIBI, FTIOXH.

HavanbHble 3Tanbsl opraHnyeckoil 3Bontonuu. [losBaeHNe U 3BOIIONUS MEPBBIX KIETOK.
OBonitonusi  Merabonu3ma. BosHukHOBeHHME TepBbIX 3KocucTeM. (CoBpeMEHHbIE
MUKpOOHBbIE OMOIUIEHKM Kak aHajor IepBbIX Ha 3emiie coolmiectB. CTpOMaTOJIUTHI.
[IpoxapuOTBI M SyKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE MPOUCXOXKIEHUE BHPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TpYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

(OCHOBHBIE JTarbl JBOJIONMU BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(O3bl PACTCHHIA.
Brixon pacrenmii Ha cynry. [losBieHHe CIIOPOBBIX PaCTEHUM M 3aBOCBAHME UMU CYLIM.
CemeHnHble pacTeHus. [IponcxoxaeHne NBETKOBBIX PaCTEHUH.

(OCHOBHBIE ATambl HBOJIOLUU XUBOTHOrO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBhie
XOopAoBble >KMBOTHbIE. JKu3Hb B Bojae. DBONOLMS MO3BOHOYHBIX. IIpomcxoxneHue
ambuomit u pentimid. [Ipoucxoxaenrne MiaekonuTamUX 1 nTull. [IpuHImn kiroueBoro
apoMopdo3a. OcBoeHHE OECTIO3BOHOYHBIMHU U TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.
IPazBuTHeE %U3HU HA 3eMII€ 110 ApaM U EPUOIAM: apXel, MPOTEPO30H, MaIeo30M, ME3030i,
KaitHO30i1. O01Ias XapakTeprucTrKa KJIMMaTa 1 Te0JOTHYecKuX mporieccoB. [losiBiienne u
pacliBET XapaKTEpHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBUS M BIUSHUE Ha
ra30BBIN COCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAHUSI - DKOJOTHYECKHE KPHU3UCHI Mpouuioro. IlpuynHsl U cneactBus
MaccoBbIX BoIMUpaHHi. COBpEMEHHBIN SKOJOTHYECKHI KPU3HUC, €r0 0COOEHHOCTH

6.5

Pa3nensl u 3a1aun anTponosiorud. MeTo bl anTpornoiorui. CTaHOBJICHHUE MPEACTABICHHI

0 MMPOUCXOXKICHUH yesioBeKka. COBpEeMEHHbIE HAYUHbIE TEOPHH.




CxozncTBO uenoBeKa € KMBOTHBIMM. (CHCTEMaTH4eCcKOe IIOJIOKEHHUE 4YEJIOBEKa.
CBUIETENHCTBA CXOJICTBA YEJOBEKA C KMBOTHBIMHU: CPAaBHUTEIBHO-MOP(}OIIOTHYECKHUE,
HMOpHOIOTHYEecKHe, (PU3H0IOr0-0noXuMHYECKHe, ToBeAeHYeckre. OTINYNS YeI0BEeKa OT|
PKUBOTHBIX. IIpsIMOXOXKIEHME M KOMIUIEKC CBA3aHHBIX C HHMM IIpU3HaKoB. Pa3Burtue
COJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JIBmwkyme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COLMANIbHEIC.
CooTHoOIIIEHHE OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

(OCHOBHBIE CTAJMU aHTPOIIOTeHE3a. ABCTPAIONUTEKH - IBYHOI'ME IPEIKHU Jitoiel. UenoBek
[YMEJIBIN, IIEPBbIC U3TOTOBJICHUS OPYAUN Tpyaa. HesroBeK IPsIMOXOIAIIMMI U IEPBBIM BBIXOJ
moelt  3a  mpexensl  Adpuku. YenoBek reimenbOeprckuii - oOmmMiA  MpenoK
HEaH/1epTaJIbCKOI0 YEJIOBEKA U UeJI0BEKa pa3yMHOro. YenoBeKk HeaH1epTaabCKUN KaK B
iTfo7iel XosoAHOro kimMmaTa. YenoBek pa3yMHBIH COBPEMEHHOIO THUIIA, JIEHHUCOBCKUMN
YEeIOBEK, OCBOCHHE KOHTHHEHTOB 32 npeaenamMu A(QpHuKu.

(DBOJIIOLIMS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIH OTOOp B MOMYISAIMAX YEIIOBEKA.
MyTanuoHHBIH Tporiecc U monuMop¢usM. IlomynsiuoHHBIE BOJIHBL, Ipel() T'eHOB,
MUTpanus u "dPPexT ocHoBaTeNs1" B MOMYJISIUSIX COBPEMEHHOTO YeIIOBEKa.
UenoBeueckue packl. [lonstue o pace. bonbimme pacel: eBporneounaHas (eBpa3uiickasi),
ABCTpaJIO-HErpoMuiHas (dKBaTopuaibHasl), MOHIOJIOMIHAsA (a3UaTCKO-aMEpPUKAHCKAs).
Bpems u myTu pacceneHus yenoBeka 1o miaHete. EquHcTBo yenoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [IpucnocobieHHOCTh 4YelloBEeKa K Pa3sHbIM  YCIOBUSAM
OKpy>Karomien cpeabl. Biausiaue reorpadudeckoit cpenst u apeiida reHoB Ha MOPQOIOTHIO
1 QU3HOJIOTHIO YEeTIOBEKa

(DKOCHUCTEMEI U MpUCymue MM 3aKOHOMCPHOCTH

7.1

Pasnensl u 3anaun sxonoruu. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.

MeTtonbl 3xonoruu. IloneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B SKOJIOTMU: NPUPOJIHBIE U
imabopaTtopHble. MoJenupoBaHue B HKOJOTMU. MOHHMTOPUHI OKPYXKAIOLIEH Cpeabl:
ITOKaJIbHBIN, pErMOHAJIBHBIN U IN100aJbHBIN

7.2

Okonormdyeckue (akTopbl W 3aKOHOMepHOocTH ux geiictBus. Krnaccuduxanus
PKOJIOTMYECKUX (AaKTOpOB: aOMOTHYECKHe, OuoTHYecKue, aHTpomnoreHHsle. OOuue
BaKOHOMEPHOCTH JAeWcTBUA dKojorudeckux ¢akropos. IlpaBmio wmunumyma (K.
[[Inpenrens, FO. JInbux). TonepaHTHOCTH. DBpUOHOHTHBIE M CTEHOOMOHTHBIE OPTAHU3MBI.
IAbuotnueckue (aktopbl. CBET Kak 3Kojorndeckuil ¢pakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMUECKHUE TPYIIbl pACTEHUI U KUBOTHBIX 110
OTHOIIEHHUIO K cBery. CurHaibHas poiib cBera. dortomepuomusm. Temmeparypa Kak
prosiornueckuil ¢akrop. JleiictBue Temmneparypbl Ha opraHusMsbl. [lolikunoTepmMHble U
FOMONOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BraxHocTh Kak 3Kosiornueckuil gakrop. [IpucrnocobneHuss pacTeHU K HOJAEpKaHUIO
BoaHOTO Oanmanca. Knaccudukarus pacTeHuil mo oTHOIIEHUIO K Bojie. [Ipucnocobienus
PKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, MOYBEHHAs, IITyOMHHAas
MOJMOYBEHHAs, BHyTpUOpraHusMeHHas. @Ou3NKo-XUMUYECKHEe OCOOEHHOCTH Cpef
oOuTaHust opranu3moB. [IpucnocoOiennst opraHu3MoB K KU3HU B pa3HBIX Cpe/iax.
bronornueckue putMbl. BHemnue u BHyTpeHHHE pUTMbl. CYTOUHBIE U TOAUYHBIE PUTMBI.
[Ipricrioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.
PKuznennsle opmbl opranu3mMoB. [Tonstue o xuzHeHHo# (opme. KusHeHHble (HOPMBI
[paCTeHUI: AepeBbs, KyCTApHUKHU, KyCTApPHUYKH, MHOTOJIETHHE TPaBbl, OTHOJIETHHE TPABBI.
PKvisHenHble GOpMBI )KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, a3p00HMOHTHI. OcoOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

brotnueckne ¢dakTopel. Buabl OMOTHYECKMX  B3aMMOJCUCTBHI:  KOHKYpPEHIIHSI,

XUITHUYECTBO, cuMOM0o3 u ero ¢opmbl. [lapazutusm, Koomepanus, MyTyalu3M,




KOMMEHCAIIM3M (KBapTUPAHTCTBO, HaxjeOHW4YecTBO). Herpoduueckue B3ammoaeicTBus
(Tomuueckue, hopuueckue, padbpudeckue). 3HaYCHHE OMOTUYECKUX B3aUMOJICHCTBUH IS
CYIIIECTBOBAHMS OPTaHU3MOB B cpejie oOuTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUCHUS

7.3

(DKOJIOTMYECKHE XapaKTePUCTUKU nonmymaunu. [lomynsmus kak Ouonornyeckas cucrema.
IPo1h HEOTHOPOAHOCTH Cpeibl, GU3HUECKUX OapbepoB U 0COOEHHOCTEN OUOIOTHH BUIOB B
(OpMHpPOBAHUN TIPOCTPAHCTBEHHOW CTPYKTYpbl momyssinuii. OCHOBHBIE TOKa3aTeNu
[IONYJISILIMK: YUCIIEHHOCTD, INIOTHOCTh, BO3PACTHAs U I10JIOBAasl CTPYKTYPA, POKAAEMOCTb,
[IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUSI.

(DKojoruyeckas CTpykTypa nomyisiuuu. OlLleHKa YMCIEHHOCTH Homnyisuuu. JluHamuka
MOMYJSIIMM U €€ peryisuus. buornueckuil moreHuuan nomyisinuu. MonaenupoBaHue
MMHAMUKY 1Tonyssiui. KpuBble pocta YMCIEHHOCTH Honysuuu. KpuBble BbIKHMBaHUS.
Perynsnus 4UCIEHHOCTH MOMYJISIIMNA: poiib (PAKTOPOB, 3aBUCIIMX M HE 3aBUCSIIUX OT
[JIOTHOCTU. DKOJIOTMYECKHUE CTpaTeruu BUI0B (r- U K-ctparerun).

[Monsartue 00 H5KojOrMuYecKod HMIIE BuAa. MectooOuTanue. MHOroMepHash MOJENb
pkonornyeckod Humm Jxk.M.  XarumHcoHa. Pa3mepbl  DKOJIOTMYECKOM — HUIIM.
[ToTeHumanpHas U peanu30BaHHAs HULIU.

Bun kak cucrema nonyisnuil. Apeanbl BUAOB. Buabl M HX JKU3HEHHBIE CTpPATEIMH.
3aKOHOMEPHOCTH IIOBEJIEHUS W MUIrpaluid KUBOTHBIX. bHojormuyeckue HHBa3UU
MYXEPOIHBIX BHJIOB

7.4

CoobmecTBa oprann3MoB. buorieHo3 u ero crpykrypa. CBs3u MEXIy OpraHU3MaMH B
OuorieHo3e. DkocucreMa Kak oTkpbiTas cucrtema (A.Jk. Tencnu). OyHKUMOHATBHBIC
OJIOKM OPTaHW3MOB B SKOCHCTEME: TTPOAYIICHTHI, KOHCYMEHTHI, peAyleHThL. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetn. AdbnoTndeckue 6J10ku 3kocucteM. [10UBBI U MBI B
procrcTeMax. KpyroBopoT BeliecTB U HOTOK SHEPIHU B 3KOCUCTEME.

(OcHOBHBIE ITOKa3aTeNu SKocUucTeMbl. broMacca u npoaykius. DK0JIOrHYeCKrue MUPaMuIbl
urces1, OnomMacchl U SHEPTUU.

HampaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKIecCHH. [lepBUYHbIE U BTOPUUYHBIE
CYKIIECCUM U MX NPUYMHBI. AHTPONOTE€HHbIE BO3JEHCTBUS Ha cykueccuu. KnmmakcHoe
coob1iecTBO. buopaszHooOpa3re 1 MoJIHOTa KpyroBOPOTa BEIIECTB - OCHOBA YCTOMYMBOCTH
COO0IIECTB.

[Ipupoanbie IKOCHUCTEMBbI. AHTPOIIOI€HHBIE SKOCUCTEMBL. ATpo3KOCcHCTEMA. ATPOLICHO3.
Paznnuus Mexy aHTpONOT€HHBIMU U IPUPOIHBIMU SKOCUCTEMAaMH.

'YpOoskocucteMbl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢iopa u payHa.
CuHaHTpomnu3anus Topoickoi ¢ayHbl. buonormueckoe M XO3SIMICTBEHHOE 3HAU€HUE
arpo3KocucTeM M ypOo3KOocHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3aUMOJICVICTBUH OPraHU3MOB B 3KOCUCTEMAX.

I[lepeHOC HSHEPrUM W BEIIECTB MEKIY CMEKHBIMU HKOCHCTEMaMH. Y CTOMYMBOCTH
OpraHU3MOB, MOMYJSIIMM KW 3KOCHCTEM B YCIOBUSAX €CTECTBEHHBIX M AHTPONOTE€HHBIX
BO3JICHCTBUI

7.5

brocdepa - obmermanerapHas 00ojouka 3eMIIH, TJE€ CYMIECTBYET WJIM CYIIECTBOBAIA
bkn3Hb. Yuenue B.U. Bepnaackoro o 6uocdepe. Obmactu 6uocdeps! u ee cocras. JKuBoe
BeIecTBO Orocdeprl U ero QyHKIIUH.

3aKOHOMEPHOCTH CylecTBOBaHMs Ouocheprl. OcobeHHOCTH OMoCcdephl Kak rI00aTbHOMI
bkocucTeMbl. Jl[mHamMHuUeckoe paBHOBecue B Oumocdepe. KpyroBopoTsl BemiectB u
O1OreoXMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTD siBIeHUH B Ouocdepe.
3oHanbHOCTH Onocdepsl. [lonsaTue o 6mome. OcHOBHBIE OMOMBI CYIIN: TYHApPA, XBOMHbBIE
leca, CMeIIaHHbIE ¥ IMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITYCTHIHH, TPOITHYECKUE
eca, BbICOKOTOphsi. Kinmar, pacTuTenbHbIN U )KUBOTHBIA MUpP OMOMOB CYLIH.
CtpykTypa W (QYHKIUS JKHUBBIX CHCTEM, OIICHKAa WX PECYpCHOTO TOTCHIHANa W

OrochepHbIX QYHKIHIMA




7.6

(DKOJIOTMYECKHEe KpPU3UChl M UX MpHYUHBL. Bo3neiictBue dYenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHON cpeabl. OXxpaHa Bo3/yXa. 3arpsi3HeHue BOAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHenue
KJIMMATa.

IAHTPOIIOTEHHOE  BO3JICHCTBUE HA PACTUTEIbHBIA M KUBOTHBIA Mup. OxpaHa
[PACTUTEIBLHOTO U KUBOTHOrO Mupa. OCHOBHBIE IPUHLMIIBI OXpaHbl Npupoasl. KpacHsie
kauru. Oco6o oxpansiemsle mpupoubie Tepputopun (OOIIT).

lboraHnveckue cajbl ¥ 300J0THYECKUE TTAPKH.

(OCHOBHBIE ITPUHIIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA U IPUPOJIbl. ParionanbHOe
PUPOJIOIOIb30BAHIE U COXPAaHEHUE OHOJIOTHYECKOr0 pa3HooOpasus 3eMiu




